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SMOOT-HOLMAN  Perfect  Vision  Luminaires 
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for  your  next  school  lighting  job. 
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l-M  Round- Wound  Troniformart  hovu  natural  oil  poiiagai  butwaan  cruciform  cora  and  round  coil  (1)  fo  Italp  diiupota  haol  from  tha  coili  mora 
rapidly.  In  addition,  duett  providod  by  ipacari  placad  batwaan  windingt  (2)  and  batwaan  layart  in  mott  liiat  provida  additional  oti  circulation. 


Why  More  Customers  Are  Selecting 
L-M  Round-Wound  Transformers 


Many  factors  enter  into  transformer  selection. 
Mere  are  some  of  the  reasons  for  the  great  increase 
in  customer  preference  for  L-M's  obround-shape 
Round-Wound  transformers. 

Balanced  Performance:  The  core  is  a  continuous 
wound  strip  of  oriented  steel.  Coils  are  wound 
directly  onto  this  core.  Since  the  core  is  not  cut. 
unwound,  or  disturbed  in  any  way  after  anneal¬ 
ing,  there  are  no  air  gaps  to  break  up  the  flux. 
This  results  in  low  exciting  current  and  core  loss. 

The  wound-core,  round-coil  design  permits 
fewer  winding  turns  and  smaller  turn  diameter. 
This  results  in  low  impedance,  and  provides  better 
regulation  at  all  power  factors. 

Higher  L'niform-lmpuise  I>rvel:  Round  coils  are 
wound  into  shape.  Therefore,  insulation  is  not 
damaged  by  malleting  into  rectangular  shape. 
Coils  have  longer  creepage  distance  between 
windings  and  between  leads. 

Higher  Short-Circuit  Strength:  Round  coils  arc 
not  stressed  out  of  shape  under  high  radial  short- 
circuit  forces.  Strong  steel  frame,  heavy  clamping 


bolts,  sturdy  maple  blocks  and  varnished  coils 
prevent  axial  movement. 

Higher  Short-Time  Overload  Capacity:  Round 
coils  and  the  cruciform  cross-section  core  expose 
large  surfaces  to  cooling  oil.  The  result  is  rela¬ 
tively  low  hot-spot  temperatures,  which  add  con¬ 
siderably  to  high  short-time  overload  capacity. 
Additional  (  apacity  on  Pole:  L-M's  newobround 
lank  design  makes  the  unit  smaller  and  lighter, 
with  shorter  moment  arm  from  the  pole.  This 
combination  reduces  bending  moment  on  the  pole 
and  crossarms,  and  thus  greatly  increases  poten¬ 
tial  capacity  of  existing  transformer  structures. 
Gat  Complata  Information 

.Ask  your  L-.M  Field  KrigirwiT  for  c.oiiipleir' 
iiifoi Illation  and  bulletins  on  l.-.M’s  Kound- 
Wound  T  ransfoiiiK'is.  Or  write  Line  .Material 
Industries,  Transformer  Division,  Zanesvillr-, 
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Now. .. KEARNEY  puts  the  inhibitor  in  for  you 


Each  operotion  of  this  machin*  forcefully  applies  the  right, 
quantity  of  Keornalex  within  the  jaws  of  the  Squeeion. 


Now  there’s  no  need  to  take  up  time  on  the  job  applying  inhibitor  to  each  connection. 
It’s  already  thertt  in  the  proi)er  place  in  the  proper  quantity — because  KEARNEY 
puts  it  inside  the  jaws  of  these  Squeezons  at  the  plant  under  ideal  conditions  .  .  . 
then  packages  each  Sciueezon  in  a  heat-sealed  plastic  bag. 

When  the  lineman  installs  the  Squeezon  on  conductors,  application  of  the  Keamalex 
to  all  necessary  surfaces  is  automatic  and  complete.  Convenient  .  .  .  time-saving  .  .  . 
plus  protection  from  corrosion  and  oxidation.  Order  your  stock  today! 


it’s  automatically  applied  inside  the 
Squeezons  ...  at  the  KEARNEY  Plants 


IN  THE  WEST:  for  prompt  service,  contact  Kearney's  West  Coast  Distributor,  Maydwell  and  Hartxall,  Inc., 
Los  Angeles  •  Seattle  •  Portland  •  Son  FrofKisco  •  Spokane  •  Phoenix, 


for  SETTII  CONSTRUCTION 
SAFER  MAINTENANCE  iW 
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Howord  Potorton 

Potoroon  Co.,  Donvor 
Rolph  Hubbord.  Monogir>g  Diroctor 
RMEl,  Donvor 

W.  W.  Bowmon,  Diroctor  of  Publicity 
Utoh  Povror  4  Light  Co..  Solt  Loko  City 
A  E.  Floming,  District  Monogor 

Gor>orol  Eloctrk  Supply  Co..  Solt  Loko  City 
John  Kimboll.  Vico-Prosidont  4  Gonorol  Monogor 
Idoho  Powor  Co..  Boiso 


Pocilk  Northwott  Rogion 

Enc  Noison 

Shoffor  4  Nolson,  Soottio 
Chorlot  C.  Cuttor.  Northwost  Roprosontotivo 
Fodorol  Pacific  Eloctric  Co..  Soottio 
Rolph  Jomos 

Norfhwofttorn  Agonciot.  Soottio 
R.  B.  Lor>o.  Protidont 

Industriol  Eloctrk  Co..  Soottio 
Bovofly  Trovii.  Contultir>g  Enginoor 
Soottio 

Euaer>o  Storr.  Chiof  Er>gir>oor 

Bonnovilio  Powor  Administrotion,  Portlond 
Thomoft  W.  Doiaoli,  Choirmon  of  B^ro 
Portlond  Gonorol  Eloctrk  Co.,  Portlonc 
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C.  C.  Mooro,  Ertginoors,  Portlona 
Mok  Wood 

Schwogor-Wood  Co..  Portlond 
Lorry  Rodgers,  Monoaor 
Orogon-Cotumbio  Choptor 
NECA,  Portlond 
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Output  Comparisons 

Year-lo-year  Kwh  Output  Changes  in  Western  Regions  and  U.  S. 
Per  Cent  Changes  Over  Same  Week  One  Year  Ago 


W*«li  fnaing 

Rocky  Mountain 

Racific  SoufhtMatl 

Pacific  Northwotl 

U.  t.  Tefal 

Sepl.  7 

t  2  1 

4  8  1 

t  7  6 

•  6  6 

S«pt.  14 

4  3  8 

t  5  8 

4  8  6 

4  5.4 

Sept  21 

4  2.4 

‘  4  3 

*  57 

•  4  4 

Sept  28 

4  0.9 

-4-  16 

4  6  7 

4  2  9 

Of.  5 

4  2  1 

*  10 
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New  Perspective 

KiisifU'vs  is  running  on  a  hi^ll  |tlaU‘au  Nt-w  (apilal  i‘X|M‘ndiluri-s, 
aflcr  llavin^  liil  all-iimt*  lii^lis  in  l*ir>5  and  ltir><i,  |ir«»l>altly  will 
<*nly  M*j{i.sirr  alMinl  a  7%  imrfasf  for  IMr»7  ovfi  laM  year.  Thf 
VIcGraw-llili  d(‘|>arlm(‘nt  rtf  (‘(onotnits  |M»inl*i  <»nl  ihal  ihc  rale 
of  invrslmcni  is  slill  very  hi^ll  and  indi(alions  aic  llial  tanilal 
(‘X|>«‘ndilijrt‘s  will  (onliniit*  ai  a|)|»ioxiiiialc‘ly  ihi*  same  Irvcl 
lhloll^honl  MI.'rH.  IVoplf  will  jiisl  liavf  l«t  nwfl  l«»  ihr  (a4i 
llial  wr  <an'l  iiurcasin);  (-x|M‘nililiii(‘s  foi  |»lani  and  i‘(|ui|>- 

iiM'iil  al  a  rale  of  l^rio/g  in<  rcaM*  |H‘I  year.  Poinifd  lo  as  ihi*  niajfii 
M-ason  why  new  |iiani  f^tiliiies  won't  skyuMkcl  is  ilu*  fa<l  thal, 
siiut*  Ml'ill,  |>i(mIii(  list*  inannfa«  luring  <a|>a«ily  in  ihis  loiiiiiiy 
has  Im'Cii  in<if‘as«‘d  hs  ^llo/^  while  indnsirial  |ii«Mhiflion  is  n«»w 
l  llnnin^  only  ai  alMinl  -IKo/g  hiy'liei  flian  if  was  al  I  he  iM'i^inniii)' 
ol  the  derade. 

Projects 

.Mole  shopping  leiiteis  .ite  in  sloie  loi  W’eslein  fonsnineis. 
In  file  S  IO,(MKI,(MMI  to  S‘JO,(MMI,(MMI  « l.iss  weie  ones  iinnoniKed  toi 
I  .,1  .Mes.i,  (iaiil.,  IMioenix,  Aii/.,  laiotiM,  W'iisli.,  ,inil  Vanionver, 
il  Othei  pio|Mis«<l  iU'tns  ot  mote  ih.in  iinnsn,il  inleiest  ini  hide 
,1  S IO,(MK),(KHI  4-xp.insion  ol  .Si.infoiil  I  Jnivi  isilv's  eledtoiihs 
l.ilioi.iloi y  f.iciliiies,  ii  new  S!f,(KMI,(MMI  hnihlini'  lot  Seallle,  Wash., 
ii  $^,I»(NI,(I<MI  lii^h  S4  hool  ioi  Siintii  B.iihaiii,  (..ilil,,  a  $5,(NMI,(MKI 
l.iiiiily  lisin^  (enter  loi  the  llni\eisiiy  ol  lli.ih  .mil  a  S20,(K)0,(KMI 
woild  Hade  hiiildiii)'  lot  l.otiK  Bcin  h,  (iiilil  ( .onsir  iif  lion  set 
in  place  dmin)^  .Septemhet,  n.ilioii.dly,  set  .m  .ill  lime  record. 
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down  ii  is  w<ii 

kiMivs'ii  I.Kl  ;i|)|ii<»v.il  <>i  a  t<‘<l 

i- i.il  ( onsii IK  lion  |>io^i.iiii  is  l.ii 

llOtll  lll(‘  I-IkI  oI  till'  SllllK)'l|-  lO  ){Cl 

(I. mis  Imill.  I* I  o|)o II (’ II I  s  ol  llir 
I  |>|><  I  (ailoiailo  |>io|<‘il  an-  laiiii){ 
one  siK  li  |)iol)l<  iii  now  ^<‘llin^ 

(  non)^li  nioiK-y. 

Si  n  |os(‘|ili  ( )  .\l.ilioni-\  (DW  yo.) 

ii- M-nily  |>nl  onl  a  (.ill  loi  In-lii  lioin 
llw-  ^oM'iiiois  ol  I'l.ili,  (ailoi.ido, 
.Ni-w  Mexico  .111(1  W  yoinin)^  lo  sn|i 
|ioil  liiin  in  ^etliii^  nioie  iiionev  ioi 
llie  |>ioj(-(l  iioiii  llie  Uineaii  ol  llic- 
ltn(l^(i. 

I'oi  lisial  Mlfi't  llie  lime. Ill  ol  lln 
llii(l)^el  li.is  Ix-en  KiM-ii  .i  l.iii'cl  ol 
SM!l,OINI,(KHt  loi  .ill  (  oiisl  I  IK  I  loll 
|)ioje(ls.  li  llie  Innil.ilioii  si. mils, 
llie  a|i|»to|>i  iai ions  loi  n|i|K-i  ( ,olo 

i. kIo  will  have  lo  Ik  wliilileil 

-EW— 

''riiink  how  dilieienl  ihe 
|».ist  10  years  wiki  Id  have  iM-eii 
il  llie  )(ovei niiieiil  had  diiedly 
inn  (Mil  al(Miii«  eiiei)'v  |Mi>^iaiii. 
.Ml  ihe  laleni,  ihe  diise  and  lln- 
haid-lieaded  inaiiicalils  id  iiee 
enlei|>iise  winild  liase  ){(MK- 
wasled.  Oiii  aioniii  |Mo^lalll 
w'lMild  iievei  have  ^cMleii  oil  ihe 
^l(Mllld.” 

I'liese  are  llie  winds  id  Sen. 
Ileiiry  M.  |a«  kson  (D-Wso.)  al 
llie  iiidiisirial  |Mesiew  id  iln- 
XiiMiiii  F.ller^\  (iiiiiimissiinrs 
new  ell^illeel  ini'  lesl  reai  lor  ai 
llie  Nalioiial  Keatioi  Tesiin|> 
SialiiMi  ill  soiilhein  Idaho. 

EW— 

MISSINC  LINK  II  Min  h.ixen'l 
l.iken  .1  liMik  .11  /’|(I(/k(/  .Vcio  vel 
ihis  inonlh,  heie  is  .i  leinindei  lo 
do  so.  ^IM^II  lind  .in  ilein  .dxinl  .i 
new-  o|>eialin^  sssiem  loi  sie.nn 
elec  nil  ^eiK‘iatin)>  sl.ilioiis. 

<  )ne  ol  ihe  iin|ioil.mi  (oni|Kinenis 
ol  ihe  sysleni  is  .i  (onveilei  ih.il 

ii. msiales  inloi  in.iiion  lioin  .ma 
l(>){tie  (omiinleis  lo  "l.m^na^e"  nn 
del slandahle  h\  di^il.d  (oin|Miieis. 
I’eiledion  id  this  (oin|Kinent  is  a 
in.ijoi  sle|)  low. lid  lulls  .mioin.itic 
(onitol  id  ^enei.iiiiiK  si.iiions. 

Dassliom  liK.,  de\elo|)ei  of  ihe 


I  jx-ialion.d  inloinialion  sysleni  di¬ 
sc  liheil  in  1‘ioiliut  Scii's,  .dviil.iinis 
iiedii  ioi  ihe  wonl  “i  oniiolonii  s," 
whiih  is  the-  naini-  il  has  ^i\en  .i 
ness  de|>aiiinenl  id  ihe  (oin|>ans. 

— EW— 

llc-ih  la-g^el  ol  “.Arizona  I'lo* 
^res.s”  lei  us  down  this  nionih. 
He  didn’i  have  anylhin^  lo  say 
so  he  lalx-led  his  editorial  “Man 
Kites  .Si-lf”  and  then  ilc-ini/ed 
all  lln-  lhin^s  he  didn'l  wriii- 
alxMil. 


The  Function  of  an 
Executive 

Is  fi’fiynnr  linnws, 

an  i'\n  nlivi'  has  fnai  In  ally 
nolintifi  In  iln  e\irl)l  In  ilrntlr 
U'hal  IS  In  hr  ilnnr:  In  Irll 
snnirinnix  In  iln  il;  In  lisirn  In 
irasniis  why  tl  shnniti  nnl  hr 
ilnnr,  why  tl  slmnlil  hr  ilnnr  in 
a  ihllrirnl  wir\ ;  In  fnllnw  iifi 
In  srr  ij  I  hr  ihin}^  has  hrrn 
ilnnr;  In  ihsinnri  lhal  il  has 
nnl;  In  inijniir  why;  In  lisirn 
In  r\i  nsrs  \inni  Ihr  Itri.snn  whn 
shniilil  liiirr  ilnnr  il;  In  fnllnw 
II  ji  again  In  srr  if  Ihr  I  lung  has 
hrrn  linin’,  nnly  In  ilisinvi’i 
lhal  il  has  hrrn  ilnnr  mini- 
irilly;  In  jinint  nnl  hnw  il 
shniilil  hanr  hrrn  ilnnr;  In  inn- 

I  hull’  lhal  as  Inng  as  il  has 
hrrn  ilnnr,  it  may  ns  wril  hr 
Irfl  whrir  if  is;  In  wnnilri  if 

II  is  nnl  linir  In  grt  ml  nf  a 
lirisnn  whn  lannni  iln  a  ihing 
light;  In  irjiril  lhal  hr  Innh 
ahly  has  a  wifr  anil  a  laigr 
family,  anil  lhal  iritainly  any 
siiiirssni  wntilil  hr  fiisl  as  hail 
anil  iiiayhr  wnisr;  In  iniisiilri 
hnw  niiii  II  siinfilri  ami  hrilri 
ihr  ihing  wniihl  lianr  hrrn 
ilnnr  if  hr  hail  ilnnr  il  hinisrlf 

III  thr  fiisl  filair;  In  irfiril 
Sillily  lhal  hr  iniilil  hanr  ilnnr 
il  light  in  ‘JO  niiniilrs,  anil,  as 
things  till  Ill'll  nnl,  has  hail  In 
sfiriiil  twn  days  In  find  nnl  why 
Il  has  liikrn  thirr  wrrks  fni 
snnirhndy  risr  In  dn  it  winng. 


OVKRSF.AS  NF.WS  (.real  Kiilain’s 
Central  Kh-diiiiiy  Auihoiity  has 
.innonnied  jdai  eiiK  iil  of  a  lonlrait 
loi  a  a<KI  inw  inn  lear  jxiwei  slalion 
sihi-diih-d  lo  ('ll  into  o|x-ialion  hs 
lOliJ.  I  In-  toial  losl  ol  ihe  |>lanl 
will  lx-  in  Ihe  onh-i  of  SI70.<MKI.IMHi 
ol  S.MO  |x-i  kw.  I  wo  nalnial  nrani 
inn  liK-led,  ^>1  .i|dnle  nUKlerated,  ^as 
iiMiled  ic-adois  will  lx-  nsc-il  lo  ^(-n 
eialc-  sli-ain  loi  six  inw  m-ni-i 
.iini^  units. 

A  ‘JIHIkv,  ill  snhin.irine  lahh 
will  (onned  ihe  lonlineni  with  the 
Uiiiish  Ish-s.  I  he  (  a-niral  F.ledrii  iiy 
\nlhotiiy  and  lln-  F.lediiciie  di¬ 
ll  am  e  have  deiided  on  ilired  i  m 
leiii  loi  ihe  loii^  lalked  of  link. 

— EW— 

Fledionic  (oni|Milers  iixik  all¬ 
ot  her  step  side-hy-sidc-  with  the 
en^ineerin^  pridession  recently 
wheti  Fliioi  Corp.  purchased  a 
Datatioti  unit.  The-  installation 
and  c-ipiipinc-nt  will  cost  alxxii 
S'J.'dl.lHKI.  It  will  lx-  at  Whittiei. 
Calif.,  iti  a  2,(MNI-sc|-rt  computei 
cetiter  in  the- c oinpany’s  rc-sc-arch 
dis  ision. 


— EW— 

MFDAl.-IMol  |ohn  O 
KiaelK-nhnc-hl,  who  is  cnriently  di 
sc-lopin^  a  |ii e  eiigiiu-ei in('  iniiiin 
linn  .Il  (.oloiado  C.olh't'c-,  (ioloiado 
Splines,  was  lallc-d  “...the  nalion's 
inosi  dislin^nished  leaihc-i  of  ihe 
siieiKi-  id  li)'hlin^"  hy  ihe  lllninin 
aiint;  |- n('inc-(-rinK  Sexiety  as  it  lx 
slosvi-d  on  him  ils  hit'hesi  hoiioi, 
ihe  (lold  .Med.il  .Xw.nd. 

I’rolc-ssor  Kraehenhnc-hl  loiiu-s  lo 
iIk-  W’esi  liom  ihe  University  of 
Illinois  when-  he-  leienily  ictiied  as 
piolessoi  emeiiliis  in  eleiliiial  en 

t'inc-i-i  int'. 

I  o  ilu-  Kim  ky  .Moiini.iin  lit'hiint' 
(-n(>in(-c-is  who  ssill  sc-c-  this,  wc-  |Miini 
onl  ih.il  son  hase  anolhei  expeii 
ssiih  Son  now. 


— EW— 

FIRF.-(  '.nsiomeis  of  ()i  .i  nt'c-hii  i  t; 
MIK  f -o.  w  ill  lx-  inleic-sic-d  lo  know 
lhal  its  coal  tar  pilch  impie)'naiin(' 
plant  is  op(-taiint>  .il  .ihoiii  isso 


Southern  California  Edison  installed  • . . 

Va  million  feet  of  Rome  control  cable 
in  new  Alamitos  steam  station 


EASY  TO  HANDLE.  STRIP.  SPLICE.  I  Ik 
litw-lrk'lioii  siiHui’c  ol  Houk-'s  (-<>■>- 
tmi  calilt-s  (-iiulil>-<l  Al.tmitos  MorUiK  ii  t<i 
pull  till-  I'ulil)'  tliruiiKli  iiiiiiluits  .iikI  into 
tills  ( .iliiiK-t  (iiiK  kly  and  <-asily. 


i'or  its  station  control  circuits,  tliis 
l.irKc  West  Coast  utility  scicctcti  lii^li- 
ijiiality  I'to/onc  Hoprcnc  control  calilc 
li-ct  ol  it.  ITiis  Koine  calili'  is 
a  logical  clioit'c  lor  any  siicli  |)crina- 
nent  install. ition  since  it  represents  tlw 
nitiinate  in  control  calile  design  and 
performance. 

Built  to  last.  Kacli  conductor  is  in¬ 
sulated  witli  a  |>reminin  (piality,  oil- 
li.ise  insnlatin){  c()in|>onnd-Ko/oiH — 
wliicli  provides  excr-llent  |)rotection 
.it'.iinst  corona  atal  o/one  cuttint{.  Ko- 
/one  is  also  lii^lily  resistant  to  water 
.inilaKinK.  Kacli  indivitlnal  (tindiii  tor  is 
tlien  covert'd  with  a  tiKht-littiiiK  ctilor- 


cotled  Koitrene  (neoprene)  shi'atli. 

Over  all  protec  tion  is  provided  l»y  a 
Koprene  jacket,  which  not  only  resists 
weathc-r,  oils,  c  heniicals,  and  t-ven 
H.iine,  hot  also  provides  a  hi>(h  resist 
ance  to  met  h.inical  injury  diiriiiK  anti 
alter  install.ition.  Anti  this  ton({h  Komi 
(iahle  m.iteri.d  is  virtually  immnne  ti. 
coirtision  anti  electrolysis. 

II  ytiii  w.int  the  very  In-st  in  sl.ititii 
control  cahle  lor  your  next  joh,  specif) 
Ktt/one-Koprene.  ( aintact  ytrnr  nearesi 
Koine  ( aihle  representative  lor  more 
inlorm.ition- or  write  to  Oepartmt-ir 
Koine  (.aide  ( air|N»ration,  Ktnne 
.New  ^ork. 


ROME  CABLE 
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llii>  it  irad. 

'1  Ik-  Iii(‘  that  ttvt'iit  thtou^h  tlit- 
|>laiil  ill  iriid  dcstioyt-d 

« ()iii|>l(‘t(‘ly  Mime  |Hirti<iiit  ol  the 
o|>eialiiiiit.  Hoth  |ihyti(al  dam.l^e 
and  hiitiness  inieiin|jiion  weie  iidly 
(oveted  liy  iiisntaiiie.  |)aiiia)^e  will 
aiiiounl  to  SritHl.tMMt  to 
(oiii|>any  olli<  iais  said. 

-EW— 

(•eiK-ial  F.lertiic  (!u.  is  seek¬ 
ing  Aloniii  FiieiKy  Caiinmissioii 
a|>|iioval  to  add  another  tear  lot 
to  its  Valletitos  .Atomic  Lalxiia- 
toty  neat  I'leasatiton,  (iaiif. 
I'laiis  are  lot  a  ttl-kw  leactoi  foi 
lesc-aich  |Mit|M»ses 

EW— 

M)IIK(.i;  1  Ik-  ditcct  coti 
vi-isioti  ol  the  chitnical  c-tn-tgy  ol 
^as«-s  itito  (-h-(lti(iiy  h.is  hreti  ac - 
( oni|>lishi-d  l)\  National  (.ailioti  ( ,o. 
with  tin-  d<-\eloiitn(-nt  ol  the  iiist 
Ini’l  <*-ll  i.niahli-  ol  <-<  ononiii  alls 
jitodmin^  llionsan<ls  ol  watts  ol 
)HlWI-t 

Hsiti^  hylio^rn  atid  ox^^(-n  as 
ln<-|,  the-  tu-w  liK-l  <c-lls  ale  .it  woi  k 
now  |iiovidin^  silt-ni  elc-ctiiial 
|>owei  lot  n..S.  Anns  Si>»n.d  (ioi|is 
|>oilahh-  t.idai  sets. 

A  Inline  |iioj(-i  1  ion  ol  the-  lu-w 
de\«-lo|iin<-in  is  an  o|iiinnnn  lin-l 
cell  desi^n  lli.il  will  jiiodiice  oiii- 
kilow.ni  ol  |)owei  liom  a  unit  one 
I  iiliii  liMii  in  \olinne.  A|i|ilii  at  ions 
will  Im-  made  in  hi^h  i  in  K-in,  low 
soilage  siiiialioiis  IIk-<«-||  will  liisl 
In  conn  a  |>ow<-i  sonnt-  loi  lemoli 
loialions  uhcK-  i  oiivt  in  ioiial  liiels 
ol  wall  I  |iowei  aie  iioi  availahh- 
Moliile  |)o\\ei  nnils  and  stand  liv 
jiouii  plants  ale  ainon^  tin  i-s 
|M  I  led  a|i|ili(  at  ions 

Keloie  the  liiel  lell  laii  <oni|)ele 
with  I  oiiseni  ioiial  pouei  ssslinis  ol 
lodas.  a  low  I  osi  soniieoi  hvdio^eii 
nnisi  he  loniid  llowesei,  elliiieiiix 
ol  the  method  laii^es  hi-lwi-i-n  li'i 
.nid  Kin;  as  lonipaied  with  ioiimii 
I  ion  a  I  .'III  ol  . 

It  is  also  seen  that  the  liiel  till 
iiiav  he  |Mn  to  Will  k  in  i  on  jiiiii  I  ion 
vsilh  alomii  and  solai  ^-nel^y.  With 
solai  (neij>\.  loi  example,  siiiishini 
loiild  he  ns(-d  to  deionipose  w.ilei 
into  h\dio^«-n  .nid  ow^en  loi  l.ilei 
use  in  Inel  lells.  I  he  pii-sein  lei  h 
nii.d  piohlem  ol  w.ili-t  deioniposi 
lion  III  mu  le.n  eneit>\  pi. mis  mav 
he  lonM-tied  lioin  .i  h.indii.ip  lo  an 
.issel  hv  use  ol  the  Inel  ii-lls  loi  the 
.iilu.il  ^eiiei.ilion  ol  ileiliiiils 

Answas,  wh.ileset  is  done  with 
the  new  powei  soiiiie,  it  is  lom 
lotting  to  ktiou  that  ihete  is  .m 
olhel  melhiHl  ol  piodu<int>  the  elei 
nil  its  so  itupoii.iin  to  .dl  ol  us. 


—  "M OIII i n);  to  \\’^onlin^," 

I  he  ph  asing'  W  c-stc-in  melody  wiil 
ten  hv  (feol^e  .Mac  kc  ii/ie,  vicepiesi 
dent  .mil  tteasinei  ol  Paiilic  I'owei 
i.igin  (a>.,  has  heen  lecoided  lot 
.Mn/ak,  a  nalion.d  piped  innsii  oi- 
t'aiii/.nion. 

( a>|>i(-s  ol  ihe  shee  t  ate-  in  piano 
hem  lies  all  osei  Wyoming,  pails  ol 
(ailoiado,  ('(all  .nid  othei  \\'(-stelii 
si.nes— ini  hiding  oni-  in  .San  (.ailos, 
(.alii. -hut  this  is  ihe  liisl  time  ihe 
lune  has  heen  recotded. 

Ini  idenlly,  I’l'lkl.  is  a  .Mn/ak  snh- 
siiihei,  so  (•eor^e  will  havi-  the 
pleasuie  ol  hc-aiin^  his  owti  son^ 
while  he  is  winking. 

An  inleieslin^'  hut  less  pleasing' 
expet  ienie  lot  (>eol^e  would  hasc- 
iii-eii  lo  hi-ai  his  mki^  rc-ndered  hy 
Kill  (.yi,  I'e^Ky  Uoyer,  the-  late  Wal¬ 
let  ( ,.  Meston  and  Dale  and  Doiolhv 
\'au  I  loi  11. 

—EW— 

MllRIMIA ’S  LAW  -  li  an 
airciafi  pait  can  he  iiislallc-d  in- 
corrc-clly,  Mnneone  will  install  it 
that  way.  (rrom  Flight  Safetv 
loiindalion  Inc.) 

-EW— 

FV  .S'F.ARS  —  .Sonic-  ol  the-  1, 100 
I  iiiployc-c-s  ol  IVinisylv.inia  'I  tans 
loinic-i  Dis  isioii  ol  .Me  (ii.iw  l.dison 
(.11.  who  ic-c<-i\c-cl  |>olio  shots  re 
ic-tnis  will  he-  appc-atiti^  on  oiii  (c-lc- 
\  isioii  siic-c-iis  ne  xt  yeai. 

I'c  nnsvls.inia  was  ihe  liisl  in 
diislii.il  linn  to  initiate-  a  lie-e  vac - 
liii.ilion  pio^i.ini  so  the  N'aiion.il 
I  oiind.ii ion  loi  Inlaniile  I'.naivsis 
use-il  I  he- I  ompaiiv  loi  .i  loilhiomin^ 
'M.iiih  ol  Dime  s  N’ewsi  ee-l  " 

— EW— 

)  (114  i44<4y  In’  (iilrirslt’d  4ii  somr 
(if  lilt’  i/ni  tiwinns  (tt  the  srtni- 
i4i4i4i4iil  l4’i  hiii/ (tl  <  (>4ifri<‘t4<  e  of 
I  Ilf  S'lilioiKil  III  l‘iilliitioii  ('.on 
liol  Issii.  ll  will  hf  \'oi'.  IK-IO 
III  Sun  liiiiii  IM  o's  !•  iii  I  nion  I 
Nolfl. 


.1  ll  fslfin  utility  fXfiiilii'f, 

/.  /-,.  "link”  Corrttr,  lirfsnlrnl 
of  tlif  Montiiiia  I'owei  C.o., 
\eiveil  this  loiiiitiy  us  its  dele- 
Hiitf  to  the  \'ith  session  of  tin- 
('.oinmittff  on  h.leitiif  1‘ou'ri 
wliiih  loni'fiifd  in  Siritzei hind 
Oil.  7  0. 

— EW— 

DIVIDFNI)  Ihe  winner  ol  Ki.rc.- 
iKic.Ai.  Wrsi’s  .Annual  Kilowalt  hont 
De-ihy  will  mt  a  latj^er  pri/e  titan 
lirst  antic  i|>ated.  Ihe  Hawaiian 
t.lectric  (io.  stink  (S.5(M)  worth) 
which  was  purchased  at  the  coti 
ilnsioti  ol  the  eotiti-st  w-as  itictt-ased 
iti  value  hy  the  amoiitn  ol  a  epiat 
lerly  divide-tid  ol  S(i.7.'1. 

AVith  ihtc-e  (|natters  yet  to  ^o  he- 
lorc-  ihe-  stink  can  he  awarded  therc- 
is  an  exiellenl  chance  that  addi 
lioiial  value-  will  aiiine  lo  the-  Inckv 
winne-i . 

— EW— 

The  l'..S.  electric  utility  coii- 
sliiiclion  l>udj»et  frctni  I0.5K 
ihicKiKli  I0(»0  picthahly  will  Im- 
S70  hillioii.  This  is  the  fimire 
ihai  (iharles  E.  Oakes,  presiclent 
of  IVnnsylvania  Power  X:  Li)'ht, 
sc-t  as  the  recjuireineni  for  the 
expansion  of  |M»wer  facilities. 
That’s  nearly  Mi  hillion  a  year 
average  and  a  pretty  good  indi¬ 
cation  that  everylHMly  in  ihe 
elecirical  industry  will  Im-  real 
husv  lot  some  lime-  let  come. 

— EW— 

HYDRO  (;iANT-.\  cap.uilv  ol 
.I.Olin.lMHI  kw  is  whai  \\  enne-i  (.ten 
Ihilish  (iolunihia  Dc-velopme-ni  ( -o 
.ind  the-  Ut  iiish  Columbia  govc-i  n 
inc-nl  aic-  shimting  lot  in  the-  de-vc-l 
iipmc-iil  III  the-  I’e-aie-  Rivc-i. 

I  he-  two  signed  an  agice-me-ni  on 
ihe-  elc-\(-lo|»me-in  and  Wenne-i  (’.ten 
is  pten c-c-ding  with  survevs  ol  kinkv 
Mounlain  Ite-nih.  whieli  lignie-s  in 
as  a  gte-at  ne-w  hylio  potc-nli.il. 


Distribution  of 

Pacific  Northwest  Electric  Customers 


Ownad 

Utilitiai 

Municipal 

Sytfemt 

PUD< 

Co-opt 

Total 

Oregon 

496,263 

43,924 

17,633 

33,009 

590,829 

Wathington 

363.038 

306,240 

230,885 

32,391 

932,554 

Idaho 

185,286 

17,403 

17,419 

220,108 

MonttinA 

171,692 

40,724 

212,416 

1,216.279 

367,567 

248.518 

123,543 

1,955,907 

62  2% 

18  8?a 

12  7% 

6  3% 

100  0% 

Kerkeley  Snow  compiled  this  table  from  a  pamphlet  published  recently  by  NELPA 


Cut  your  EMT  and  rigid  handling  costs  50% 
with  Rome’s  quick-stacking  strapped  bundles 


Don't  waste  c-ostls  iiiaii-lionrs  unload¬ 
ing  and  stal  king  KM  1'  or  rigid  conduit 
hy  hand. 

Instead,  onler  yonr  KMT  and  rigiil 
conduit  from  Home  in  thesr-  conven¬ 
ient  strap|M‘d  hnndles.  Yon  can  handle 


Easy  to  store  and  handle,  rnilorin  him- 
<lles,  separated  hy  2x4  IiiiiiImt,  can  Im- 
workeil  Iroin  either  sid<-  hy  fork  lift  or 


them  in  yonr  w'arehonse  at  half  thr 
ntst  or  less-with  a  fork  lilt  or  crane. 

Why  they’re  faster 

Yon  know  how  many  man-honrs  it 
takes  to  unload  a  trnc-k  or  trailer  of 
small  hnndles  of  KMT  or  rigi<l-foo 
m.my!  The  same  giH's  for  hig  ship|N*d- 
hy  sea  pallets  if  you  hny  comhiit  that 
way.  The  hig  hnnclles  have  to  In-  hro 
ken  down  into  hundreds  ol  little  ones. 

\\'hat  a  diflerenc-e  with  Home's 
strap|M-d  hnndles!  One  man  with  a  fork 
lilt  or  crane  can  unload  and  stack  a 
20  ton  truck  or  trailer  load  in  jit-st  10- 
td  tniuiilas. 

Kach  hun<lle  contains  a  unilorm 
ipi.mtity  ol  smalh-r  hnndles,  lor  easy 
h.indling  on  the  joh  site. 


Mere  .ire  ihri  e  more  w.iys  yon  Siive 
with  this  convenient  Home  package; 

1.  Lass  damage  risk.  The  securely 
strapped  hnndle  protei-ts  your  KMT 
.ind  rigid  conduit  en  route  to  you  and 
while  you’re  storing  it. 

2.  More  efficient  storage.  Hectaii- 
giilar  sha|N-  of  each  hiindle  makes  stack¬ 
ing  easier,  neater  and  mori-  (simpact. 

3.  Faster  counting.  You  can  take 
physical  i-ount  ol  your  inventory  in  a 
lew  minutes,  iM-caiise  humlles  are  uni¬ 
form. 

lo  get  thev  advantages,  S|N-cily 
Home's  KM'I'  and  rigid  conduit  in 
strap|N-d  hnn<lles  (  .on  I  act  your  Hoimr 
(!ahle  represr-ntative  lor  more  informa¬ 
tion  iir  write  to  Department  ffO-l, 
Home  (!ahle  (.'oi|Miration,  Home,  N.  Y. 
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( rsliiii.ili-N  oil  llic  j(»l>  i,iii){c 
lioiii  to 

Surveys  .iie  to  Im-  coiii|>I«'IciI  I>\ 
;in<l  liiiililiiiv  l>\  l*l<il. 


CATALOG 

FOR 

•  LINEMEN 

•  ELECTRICIANS 

•  INDUSTRY 


Tli<‘  Kiiiisli  (!oliiiiii>ia  Elei* 
nil  (.11.  I. III.  has  plaieil  an 
oiilei  (oi  an  aililitional 
siihmaiine  |>oHrr  lahle  link  Im*> 
tween  Vaniouver  Islanil  and 
the  (ianadian  mainland.  It  was 
only  a  year  a^o  that  the  first 
I  aide  I  in  nil  was  (om|deled. 
The  new  installation  will  lost 
S1,.5(M1.<MM1. 


(QUOTATIONS  KRI(;ilTFK 
\VestinKhouse  ( laiins  I ledil  fi»i  inak 
iii^  market  (quotations  at  the 
New  York  Stoik  Kxi  han^e  .M)|ieai 
brighter.  No,  the  (otnpany  hasn't 
this  tiiuih  piill  on  the  stixk  maiket 
rhey  supqdied  a  l,(MMIw  ineriury 
\a|Mii  shoit  arc  lanift  foi  a  <piotalion 
projet  tot . 


COSTl.V  POl.lTK  S  It  will  |>toh 
ahly  (ost  the  taxpayeis  (d  the  IJ.  S. 

lor  the  piivilej'e  of  let¬ 
ting  .Vfemphis  huild  a  tax-lree  steam 
station.  At  least  that's  the  iigiiie 
that  the  .Missoni i  Valley  (Generating 


Boy  Sparks  Drive  for  Street  Lights 


tun  years  ago  i»  IHS7,  Mathias 
kicin  opened  a  little  foriie  shop  in 
(.hiiaiio-  (hit  of  this  has  Krown  the 
national  institution  known  as 
Mathias  Klein  &  Sons. 

To  dramatize  this  10(1  years  of 
service  to  industry,  Klein  has  pre¬ 
pared  a  completely  new  catalofi. 

It  contains  illustrations  and  de¬ 
scriptions  of  (he  wide  range  of  pliers, 
grips,  climbers,  Iselts,  safety  straps — 
(he  ((Mds  and  ecquipment  needed  by 
linemen,  electricians  and  industry. 

A  new  feature  is  a  section  giving 
the  dimensions  of  each  plier— length 
of  handle,  length  of  cutting  knives, 
width  of  head,  size  of  point,  etc. 

I'his  Klein  (.atalog  No.  lOO  will 
be  of  interest  to  linemen— electricians 
— giMid  workmen  everywhere.  A  copy 
should  be  in  (he  hands  of  every  pur¬ 
chaser  of  g«M>d  tools.  Write  for  yours. 


Bobby  Carter,  10,  of  Whittier,  Calif.,  receives  a  replica  of  Thomai  A.  Edison’s 
first  incandescent  lamp  from  Harold  Quinton,  president  of  Southern  California 
Edison  Co.  Bobby  recently  sparked  a  successful  two-year  campaign  to  obtain  street 
lights  for  his  neighborhood.  He  carried  the  ball  through  getting  petitions  signed, 
advice  on  the  number  and  kind  of  street  lights  and  the  many  other  details  of  such 
an  undertaking.  The  results?  There  are  now  49  General  Electric  street  lights  in 
his  neighborhood,  and  Bobby  has  his  Edison  lamp  replica  as  a  souvenir  of  his  effort 
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A  unique  temture  of  Rome’*  rigid  steel  conduit 


•  Black  ...  16".  tVi".  2V%".  3V4" 


How  you  can  save  up  to  20(  per  stub-up  with 
Rome’s  color-coded  steel  thread  protectors 


Do  your  iih'ii  cap  conduit  stubs  in  the 
usual  but  costly  way? 

Do  they  place  a  seal  over  the  stub 
and  cap  it  with  a  bushin;;?  This  is  one 
way  of  doing  the  job,  but  the  one  or 
two  minutes  it  takes  can  cost  you  up 
to  20^  every  time  a  stub  is  capped. 

Now  Home's  rigid  steel  conduit 
comes  to  you  with  unique  steel  thread 
protectors  that  eliminate  capping  time 
altogether 


Rome’s  color-coded  thread  protec¬ 
tors  help  you  save  three  waysi 

1 .  You  can  simply  l)end  a  stub-up  with 
the  Home  thread  protector  in  place, 
then  leave  it.  No  tim«-  lost  in  search¬ 
ing  for  seals  and  bushings  to  protect 
the  conduit  fremi  concrete,  dirt  or 
stones. 

2  Home’s  thread  protectors  are  made 
of  steel  to  prevent  damage  to  the 
threads.  They  fit  snugly  enough  to 
stay  on  the  conduit,  yet  are  easily 
removed  without  damaging  either 
the  threads  or  the  protec-tijr  itself. 

•J.  You  C”an  s«*e  the  piece  of  cotiduit  y«>u 
want  at  twenty  paces.  Home’s  thread 
protectors  are  color-c<Kled  to  give 
you  easy  and  immediate  size  identi¬ 
fication.  ,\o  time  is  lost  searching 


through  stacked  conduit  for  a  par¬ 
ticular  size. 

These*  thread  prote(*tors  are  just  one 
of  the  features  that  make  Home  rigid 
your  Ix'st  rigid  conduit  buy.  Specify 
Home’s  conduit  for  your  next  jeib.  (krtr- 
tact  your  Honu*  Oabh*  repres«*ntative 
for  more  iniormation— or  write*  to  De- 
partme*nt  ^J47,  Horne*  ('able*  (lorperra- 
tion,  Home*,  Ne*w  Yerrk. 

Wettern  Safes  Ottice* 


BINVfl  3,  COIORADB 
1160  Hall  Straat 
(Ttl  Kayston*  4  0633) 
IBS  ANBIlIt  23.  CM. 


SAIT  UHI  CITT  I,  UTAH 
230  South  4th  Wast 
(Tal.  (l|tn  9  Mil) 

SAN  riAMCItCB  24.  CAl. 


2610  South  Malt  Avanua  1100  Salby  Straat 
(Tal  Raymond  3  3631)  (Tal  Valancia  6^3660) 
eORTLANO  I.  ORISON  SIATTll  4.  WASNINBTOH 
1224  S  W  Motrikon  St  3430  Fourth  Avanua,  So. 

(Tal  Capitol  2-6470)  (Tal  Stnaca  3017) 
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ALLIS-CNALMERS 
POWER  YRANtFORMERt 


Engineered 


•  ••meons  MORE  for  your 
Transformer  Dollar 


Willi  flivtru’Jil  (‘(|Ui|>inoiit  ri'plarcnirnt  rosls 
iiicrcasiiiK,  il*H  iiion*  iinportaiit  than  (‘vrr  to 
insist  upon  inaxiiniiin  transformer  value.  In 
Malaneeil  Design,  fealunvs  stieh  as  corona- 
fns'  insulation,  low  ^radicMils,  and  uniforin 
C'oolitiK  complcanent  i>aeh  other  to  provide 
initstandinK  dc-|M‘ndahihty  and  lont;  trans- 
forinc'r  life*.  (ic*t  all  the*  facts,  ('all  yeair 
nc*arhy  Allis-('hahnc‘rs  ollice  or  write*  .Allis- 
('hahne-rs,  Power  Ke4uipinent  Division,  Mil- 
waukw  1,  Wisconsin. 


Corona«Fr«e  Design 

gives  insulation  long  life 

Crwping  paralyHis  caus«‘d  by  corona  can’t  take 
the  life  of  this  transformer.  AdvanctKl  insula* 
tion  practices,  dimensional  prop«*rtu*s,  projKT 
coordination  lH*twe(‘n  .solid  and  liquid  insula* 
tion  mati'rials  prevent  concentration  of  dielec¬ 
tric  fields  and  keep  corona  from  forming. 


InS-htrn  ShlaMtns 

Shown  are  just  two  of  many  shielded  areas  that  protect  windings 
from  the  overstresses  of  lightning  and  switching  surges. 


2 

Low  Gradients 

thorough  cooling  lengthens  service 

Temp«*rature  gradients  are  lowcT — hot  spots 
are  minimiw*d  in  Allis-(’lialmers  transformers. 
A.s.m*mbly  is  built  for  rapid  ctKtIing.  (’oils  {H*r* 
mit  cooling  oil  to  flow  through  and  around  all 
layers.  Sptnial  cor<‘  spacers  on  larger  units 
allow  oil  to  flow  through  core  structure.  Insu* 
lation  c<M>rdination  and  uniform  cooling  in¬ 
crease  in.sulation  life  and  multiply  the  value 
received  for  each  transformer  dollar  spent. 


3 

New  Radiator  Design 

cuts  maintenance 

Fewer  parts  -  simplified  sha(M*  facilitates  in¬ 
spection  .  .  .  there  are  no  nooks  and  corners 
where  dirt  and  corrosion  get  in  their  destruc¬ 
tive  licks.  Painting  costs  are  reduc'ed.  More 
uniform  cooling  (with  I(‘ss  floor  space  require¬ 
ments)  extends  transformer  life. 


CHALMERS 
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Thomas  high-voltage  pin-type  insulators 
quality-built  for  top  performance 


CHECK  THESE  FEATURES 


(D 

© 


ROLLED  EDGES  contribute  to  general  tturdinett, 
reducing  chipping  and  breakage  to  a  minimum. 

CORRUGATIONS  are  deep  and  well-rounded 
to  allow  maximum  leakage  surface*  — no  dirt¬ 
collecting  "pocket*”. 

TIE-WIRE  GROOVES  are  amply  spacious  and 
far  enough  above  the  insulator  head  to  provide 
full  leakage  distance. 


®TOR  GROOVES  are  spacious  and  well-rounded 
—  no  concentration  of  mechanical  load  on  any 
one  point. 

®PIN  HOLES  have  cemented-in  zinc-shell  thimbles 
which  accurately  fit  standard  1  insulator  pins. 

©GENERAL  CONTOUR  of  the  shell  and  high 
impact-resistance  of  wet-process  porcelain  mini¬ 
mize  danger  of  breakage. 


Shown  here  in  one  of  the  CIhhh  56  of  h^EI-NKMA 
liiKh-voltaKe  pin-type  inHulators  made  by 
'Phomaa  Worka. 

Kii|)e«-ially  reeommended  for  tranamiasion  appli- 
eationa,  theae  inaiilatora  embody  all  the  teated  and 
proven  refinementa  of  deal^n  and  conatniction  that 
aaaurr*  Ioiik  aervii-e  life  and  au|)erior  |)erformance 
under  aeven^t  o|)eratinK  ronditiona. 

An  added  feature:  All  five  Thomaa  KEI-NEMA 


High-Voltage  Pin-Ty|)e  Inaulatora  are  also  avail¬ 
able  with  Thomaa  "(JT”  (Quiet -Tyf)e)  radio  treat¬ 
ment  at  no  extra  coat. 

Physical  ruggedneaa  and  optimum  electrical 
properties  are  obvious  characteristi(»  of  Thomas 
High-Voltage  Pin-Tyjje  Inaulatora.  For  full  infor¬ 
mation,  write  Thomas  Works,  Delta-Star  Electric 
Division,  //.  K.  Porter  Company,  Inc.,  Lisbon,  Ohio. 
Offices  in  principal  cities. 


11.  K.  Porter  Company^Inc. 

DELTA -STAR  ELECTRIC  DIVISION 


Porter  Divitiont:  Cleveland,  CorvKtrt  Steel,  Delta-Star  Electric,  Henry  Distton,  letchen  Wire  Rope,  Quaker  Rubber, 
Refractoriei,  Rivertide-Alloy  Metal,  Vulcan  Crucible  Steel,  W-S  Fittings,  H.  K.  Porter  Compony  (Canada)  Ltd. 
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S3. 

tf- 


regional  roundup 


^  I  ^  |.f  .  tcsvii  .It  I .iMiili^lit  liMiiic  (.11.  .11  1)17  .\lisMiiii  .Si.,  .S.iii  I-i.ukimo 

Northern  Cdlltornid  (•mi^c  K.  .Mitihcll  |i..  who  i.hiun  (.Icilii  lot  «l(*vrlo|>iii(iit  .111(1  (l(-%iKM 

the  tillc  ol  saliw  (iiKiiicr'i  lot  the  ol  the  iiiipiovt'iiiciil  ko<‘h  (o  W’.iltci 

►  1  wo  plant  touis  .ittia«t('(l  iii.iiis  An-a.  Maiaila,  a  .S.iii  l-'i am  Ivr  o  iiidiisii  i.il 

ol  thf  flcttritai  imliistis  pt-opU-  (hsiniur.  VVIu  n  •  ouNidci  ml  with 

aioiiml  .Sail  Framisto  in  Odolu-i.  ^I'.i(ili(  l-.lt-ttiu  .Moioi  ( .o.  Ii.(<i  liu.iiuU-Mcnt's  irtnil  niovrs  iiiio 

First  was  at  Fliioirstnii  Fixltirt's  ol  hrt-ii  ap|iointt‘(l  olliiial  up.iii  sia  m,(|  |.||^(■|  ijuaitcis  in  .S.iii  |osr 

(.aliloinia,  which  intiiMliicfil  a  new  tion  .mil  elntiic  pails  (le.ilei  loi  ihe  Sac laim  iilo.  ihe  new  exp.iiision 

hiKh  hay  liKhtiiin  lixtiiie  desinnecl  conipleie  line  ol  Vale  elec  ii  i<  hoisis  s|„.aks  we  ll  loi  ihe  <  ..ililoi  ni.i  hiivi 

lo  iitili/e  (d-neral  F.lc-ctiic's  |M>wei  in  ihe  U.iy  .Area.  I  he  addiess  is  HKI'l  lu-ss  <  lim.itc- 

HKMive  lamp.  V'isitois  wc-re  shown  htilh  .\vc*..  Oakland  *JI.  (..dd 

ihe  niainilac lilt iiif;  lacililic's,  inchid-  ^  switchucai  siipeivisoi 

iii^  its  new  th.INHI  sc|  It  addition.  ^  1*"^  Mynies  tells  us  ih.it  Ini.in  loi  Westinghoiise  on  the  i*.ii  ilii 

Second  was  hy  (ieneial  F.lectiic’s  ap  descent  Siippls  (’.o.  h.is  coinpleled  ( loast  is  (•leiiii  Ihites.  ( •leiiii  will  ac  I 

paiatus  clepaitinenl  which  showed  ‘H  exte  nsive  leniodc  lin^*  pioniam  ol  as  liaiMiii  helwcen  swilc  hucai  en^i 

mole  tliaii  2(H)  indiistiv  lepresenla  ''''  linIxit'K  lixinie  showiooin  neeis  in  this  lc•^ion  with  pl.inis  in 

lives  through  its  new  S7.5(),(MMI  .ip 
p.iratiis  service  shop  in  O.ikland. 

(iharlie  Uiichan.in.  v  ic  e  pic-sidc-nt 

all-bwte  hiw  w  uamK  |M 

\ll  Kiiie  lixtiire.  Ii  was  hardly  oil  EsD^ciallu  Dttiqn«d  for 

ihe  nicMhiction  line  when  .1.IHH)  were  y'-VN.  ^ _ _  .  . 

sold  lo  ('.oiivair  in  .San  Dic^o  lor  POWER  GROOVE  LAMPS' 2G.OOOuMMS 

major  leliKhtin^  joh.  This  inrned  ALL'9PITE  80296  RS-PO 

onl  to  he  the  largest  single  inslal 

l.ition  ol  |M»wer  giiMivc  lamps  and  ^ 
the  new  lixliire  the 

(•eiieial  Flee  trie  (!o.  has  vime- 
thing  to  Iniast  ahoiii  with  new 

.ippataltis  service  shop.  I  he  Oak-  ^ 

land  lacility  cMcnpies  the  status  ol 

siihshop  in  the  (^F  oig.ini/atioii,  ^ 

howevei,  expected  llial  within 

very  shoit  it  will  hecome  the  I 

largest  thiscategoiv  conn-  y 

iry.  Ihe  I  ^ 

niotois  ^ 

niolois  \ 

shop  M.M 

the  - 

- "‘'T 

Hal  .Me  Keever  manager  of  the 
San  Franc isTo,  Oakland  and  .Sacra- 
iiicmto  service  shop  and  Kime  Oliver 

►  John  Kinnaird  has  joinc-d  \a 

tional  Flectric  Supply  Co.  His  sue  Charlie  Buchanan.  Pluoreacent  Pixturea'  vice-preaident,  amilea  at  187  fc  reault 


.It  1)17  .Mission  .Si.,  .S.ni  l-i.imisto 
(.ledit  lor  development  .end  design 
ol  the  impiovemeiit  goc's  to  W’.dtei 
Haiada,  a  .San  Francisco  indiisiii.d 
designer.  V\'hen  consideieci  with 
Incandescent's  icxeiit  moves  into 
new  and  laigei  ipiaiteis  in  .S.in  Jose 
.nicl  .Sac lamc'iilo.  ihe  new  exp.iiision 
speaks  well  loi  ihe  <  ..ililoi  ni.i  hiisi 
ness  c  lim.ile 

^  I  he  new  swilchgeai  siipeivisoi 
loi  W'estinghoiise  on  the  i*.ii  ific 
Caiasl  is  (deiiii  Ihites.  (•letin  will  ac  I 
.IS  liaison  hiiween  switi  ligeai  engi 
iiec-is  in  this  legion  with  pl.inis  in 


^ALL-BMTE  HIM  Mf  UEHUK  ]p 

Esp«ciall(|  Dtsi<|n*d  for  M 

®  POWER  GROOVE  lAIIIPS-26.000uiaiei  ^ 


ALL'OPITE  88296  RS-P6 


/i 
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lilgli- speed 
lilgh-power 
ligtitwelglit 

CONDUIT 

BENDER 


N«.  ••4  HVDIAUIIC  •INOIR 


#  90  htnJ  uilh  out  rum  .itrukt 

#  Ikiuls  4*  nwuliiit  yo  111  4  iniiuiCcs 
with  No.  7yK  Power  Pninp  shown 

#  flaiuilcs  lOcoiuliiit  sizes  '  •/  A" 

#  One  man  wheels  it  frotn  |oh  to 
|oh  on  Its  s|X'eiall)’  ilesi^ned  pipe 
sup|v)rts 

#  hast  setupaiul  o|xraiion  by  one  man 

#  1  wo-sjvcd  |>owcr  pumps  for  fast 
approach  .  .  .  yP  Ix'iul  in  4*^)11111111 
as  fast  as  VI  see  w  ith  No.  7y7  Pump 

#  If i^h-stren^th  aluminum  aiul  steel 
construction  for  minimuni  wei^jlit, 
maximum  strength 

#  Universal  pijx  sup|sorts  rotate 
to  haiulle  all  coiuluit  sizes 

#  Front  insertion  and  removal  of 
conduit 

#  A  dozen  advanced  features 

WRITI  FOR  lULLITIN  1-334 

OREKNI.KE  TOOL  CO. 

1771  Av«  •  ■•chf^rd.  III. 


Suiiiivv.ilc,  (.alii.,  and  hast  Pills- 
hnl^h,  Pa.,  wlit-if  swit(ll^(-al  is  de¬ 
signed  and  built,  flis  liead(|narteis 
are  at  110  Hush  .St.  in  San  KraiuiMO. 

I  his  is  (denn's  seconti  ^o  aionnd  in 
the  Hay  .Xtea.  lie  joined  Westin^- 
honse  at  F.tneryville  in  I  O  KI,  moved 
to  San  l-tantisto  as  a  distriit  eiigi- 
neei  the  next  year  and  then  to  Se¬ 
attle  iti  lOIS. 

^  I  IKK  Illation  nnist  be  as  t  onta)>ion« 
as  the  diseases  that  it  ('iiaids  against. 
S  Xc  (1  Klettiie  (ai.  seems  to  be  the 
leadoll  biisitiess  in  the  Kay  ,\iea  in 
(onlbatitl^  the  mn(h  publitized 
.Xsiatit  lilt.  Hob  1  Intt  liinviti,  matia- 
)»er  ol  the  W'estein  sales  divisioti, 
sent  ns  a  pboto^iaph  ol  Frank 
I  layei  ^ettin)^  the  needle.  I  hey  say 
that  photo^i ,i|)hs  do  not  lie,  but 
Flank's  btoad  ^lin  as  he  I'ets  the 
shot  makes  this  one  haid  to  believe. 

^  I  he  new  additss  ol  Kliopp  liii. 
is  H07  bfilli  St.,  Oakland  K,  ('.alii. 
I  he  new  plant  has  loin  limes  llie 
piodiii  list- oiil|iiit  ol  the  old  Ifolden 
St  I  eel  laid  its. 

^  |ohn  K.  .M.it/in^ei  (ai.  of  ImiiIi 
I  os  .Xn^eles  anil  .S.ni  Fiamisio  is 
the  new  am  ni  lot  Pet  lei  t  Line  .MIn- 
(,o.  and  Pop!'  Ik-  Falbot  Ini.,  I, um¬ 
bel  Division,  ol  Poilland,  Ore.  Flie 
Pet  lei  I  Line  is  a  line  of  wiring 
dev  ills  iniliidin^  weatheipiiM>l  de¬ 
vil  es,  metal  plates,  li^lilin^  lixtnres 
and  built  in  Ians.  Pope  Ik  Falbot 
Ini.,  Lnmbei  Division,  piiHinies  or 
maikels  a  line  ol  |>ol<-s,  iiossaims, 
III.,  lot  disliibntion  lines  and  also 
olleis  lailioad  ties  and  treated  him 
bet . 

►  (ieor^e  X'asen  has  joined  the 
Sieira  .Swiii  hlioaid  (a>.  at  Hehnont, 
('.alii.,  ail  online  to  jaik  .Shirley  and 
Xiiiold  Feld,  (•eoi^e  has  been  with 
(aihimbia  F.leiliii  Mf^.  in  .San  F'ran- 
lisio  for  the  past  Ifi  years. 


Intermountain 

^  1  he  (ailoiado  Kuial  F.lettric 
Xssn.  at  its  animal  mee(in^  in 
(•land  lunitioii  adopted  revihitiotis 
ni)<in^  till  iliange  in  the  turient 
j  liS  inlet esi  rale  on  lederal  RF.X 
I  oiistrui  lion  loans  and  op|)osin^  any 
.  limitations  on  the  lending  “or  othei 
I  anihoi  ities"  ol  David  llamil,  the 
KF..X  adminisiratoi . 

F.hner  kueker  of  Flagler  was 
elei  ted  president  and  William  .X. 
j  Hyers  ol  (irand  |nni(ion  vice-presi- 
!  lieiit. 

{  Fidele  (■nin/i  of  Sterling  was  re- 
:  eleili-d  treasurer  and  N.  U.  Wagers 
III  Htiisli  was  voted  another  term 
as  ('.olorado  (ommiltee  member  of 
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the  National  Rural  Fdetirii  (>i- 
operative  Assn. 

Explaining  the  resolution  op|>os 
ing  a  pro|>osed  hike  in  RFA  interest 
up  to  the  level  of  (urrent  govern¬ 
ment  Irorrowing  losts,  Kueker  said: 
"We  (annot  wipe  out  the  remaining 
iinelet triiied  areas  in  Colorado  il 
I  lists  are  pushed  any  higher." 

►  'Fop  exetuiives  ol  (General  Fdei - 
nil  Co.,  Piiblit  .Service  Oi.  ot  Oilo- 
lado  and  Colorado  (lentral  Powei 
(ai.  joined  in  loiidiuting  the  Den¬ 
ver  Industiial  PiikIuc tivity  Forum 
that  attiaited  more  than  2.')(l  busi¬ 
ness  and  industrial  leaders  ol  tin- 
area. 

I  he  trend  to  automation  and  its 
prat  tit  al  applit  ation  in  industiies, 
iaige  and  small,  was  tiestribt-tl  by 
R.  D.  Ketner,  manager,  mining  and 
metals  itidustries  sales  developtnetit 
lor  (i  K.  File  loriini  was  the  setond 
iti  Detiver  by  (i-Fl,  whith  presentt-d 
a  similar  aliair  four  years  ago. 

Fbe  (LK  olfitials  tondutted  an¬ 
other  Industrial  Forum  at  Hoist-, 
Idaho,  the  following  day  with  tnoie 
than  fOtl  exetntives  Irotn  busitiess 
atid  industry  attt-tiding.  Fhe  Idaho 
Powt-r  Co.  was  to  s|Minsor. 

^Utility  tompany  olfitials  liotn 
Coloiado,  Wyomitig,  South  Dakota 
atid  Nebraska  pretlotnitiatt-tl  among 
the  fi5  men  who  attt-ndetl  a  (i-F. 
Distribution  Ftigineeiing  Forum  at 
Dt-nvt-r.  j.  F.  Fuller,  (i-F!.  tnanager 
III  applitation  t-ngitieei itig,  user  in¬ 
dustries  sales,  Dt-nver,  was  thairman 
ioi  the  program.  'Fwo  applitation 
etigitieers  Irotn  St  lit-net  tatly,  F.  C. 
V'ati  Wot  met  anti  1).  L.  Ilopkitis, 
|oitietI  with  two  Detiver  engineers. 
W.  L.  Kelly  and  R.  1).  Payne,  in 
prt-st-nting  tit-w  prat  tit  es  atid  meth- 
otls  III  mc-eting  new  distribution  dt- 
niands. 

^  Paul  1).  Steele  |r.  has  ati|uired 
aiiotliei  l.'),IHM)  stj  ft  ol  warehousing 
lot  his  liitii,  .Sales  F.ngitieers  Oi., 
which  has  added  the  transmission 
and  distributioti  wimmI  structures 
produced  bv  Hughes  Hros.  ol 
Seward,  Neb.  Fhe  tu-w  warehousing 
is  in  the  Wa/ee  .Market  in  dowti 
town  Di-nver. 

►  X  tiew  ;i,(MMI  sij-lt  addition  is  alvi 
utidt-r  construction  lor  L.  S.  Reed 
Ik  Co.,  Detiver  representative  lot 
Revere  Flectrit  (ai.  F„  1.  Reed  said 
the  new  building  will  be  ready  latt- 
this  year  and  will  replace  public 
storage  used  by  the  Reed  firm. 

^  Frt-niendous  industrial  growth 
lor  Wyoming  is  predicted  in  the 
next  live  to  10  years  by  V'ictor 
Hauer,  industrial  development  eiigi- 
neet  lor  Pacific  Pow-er  Ik  l.ight  (ai. 
Me  told  the  Wytmiing  Development 


November,  1957— Electrical  West 


17 


Assn,  ih.it  the  Malt  “has  httti  a 
^ltt|>it■^  ^iaiit  that  is  tiow  awaktii- 
iiiK.' 

H.uii-i  said  is  dtvoliIl^  oiit- 

thiid  ol  its  « oiisli  lu  tioi)  hud^tl  to 
rlttiiit  {xmti  tx|iaiision  iti  \Vy- 
•  iiniiix.  Ht  said  the  ^rtal  iiulustiial 
(  Xpaiisioii  is  luiniiiK  htiaust  oi  the 
state's  lai^e  stoles  oi  natural  re- 
souKes  and  the  te(hni(|iies  luiiiK 
developed  to  exploit  them. 

^  (  onstrni  tion  has  slatted  at  Den- 
vet  oti  a  new  watehonse  atid  oitiees 
lor  N'atioital  Kledt  it  I'riMluits  (!oip. 
It  will  donhie  presetit  latilities.  I  he 
woik  is  hein^  sitpervised  hy  Wat  t  en 
|.  Kiittdstadler,  tetetitly  irattslerred 
Itotti  the  .San  Francisco  oltice. 
Kiinstadler  was  naitied  district  sales 
mana^'et  tosnciccxl  .\rtlnir  F..  Bacon 
|r..  who  tesi^'ited  to  heconie  a  inanii- 
lac  titters’  representative. 

^  (‘.ail  Kndv  has  heen  added  to  the 
sales  stall  ol  (•eneial  C.ahle  (ioip. 
at  Denvei.  Me  succeeds  i.e-e  I’c-ac  h 
who  hecoines  pnhiic  utilities  spe¬ 
cialist  on  (•eneral's  stall. 

^  l.ine  Mateiial's  new  adiiiinistia 
tioii  hiiildin^  and  watehonse  was 
inspected  hy  W.  F.  Smith,  division 
mana^et  at  S|M>kane  who  sii|>ervises 
the  Dc'iiver  a  tea. 


Pacific  Northwest 

^  Bliill  is  a  town  in  I  i.ih— .Moi mon 
coiniminiiy  ol  vtme  ‘JIM)  vmis,  es- 
lahlishecl  hy  the  (ilnitch  oi  |esns 
(ihiisi  o|  l.atter-day  Saints  in  IHHO. 
Blnll  iievei  had  electticity  until 
the  othei  clay,  havin^  “hhilled" 
(excuse  the  pun)  its  way  tlnoiiKh  77 
years  on  kerosene,  ^asoiine  and  l>ot- 
lled  ^as.  Blnll  slatted  to  i.ive  Bettei 
Klee  It  ic  ally  Sept.  5,  when  ciewnien 
ol  ('tall  Bowel  Sl  I.i^ht  do.  cut  the 
town’s  new  ciisti  ihiitioii  system  over 
on  to  a  neaihy  hi^hline,  completed 
hy  the  compatiy  two  yeais  a^o. 

Why  was  Blnll  so  loiiy;  ne^lected? 
Because  it  lies  in  one  c»l  the  most 
I  emote  and  spaisely  settled  |>cKkets 
in  the  connliy,  nc-ai  the  lout  coiner 
|M>ini  where  dtah,  dctloiacio,  Aii- 
/ona  and  .New  .Mexico  join.  Its  near¬ 
est  nei^hhors  are  Blanclin^,  J.5  miles 
north,  a  iitaniiiin  mill  at  .Mexican 
Mat  miles  vmthwest,  and  Red 
.Mesa  alrout  the  same  distance  vmth- 
east.  Oil  and  iiraninm  hronght  the 
dtah  company's  transmission  line 
into  this  for^otten  aiea,  which  has 
Im-c'II  termed  "land  of  eteinal  vili- 
liicle.”  Bhiif  will  coimminicate  with 
the  company  through  Dick  i*i//a, 
.Moah  district  re|>resetitative. 

^  .\n  ntnisiial  honoi  has  come  to 


FANNGRIPS  are  made  of  highest  grade  spring-type  wire  by  Fanner's 
exclusive  roll-forming  prexess.  They  provide  a  permanent  and  positive 
grip,  and,  because  the  frictional  force  is  greater  than  the  strand  strength, 
FANNGRIPS  cannot  slip! 


•  PravM*  moilmum  lacHl  — 

•llminol*  vorlobUt  In  a^lcali*ii. 

•  Im  a  minimum  af  lima  —  allmlnofa 
lobarlaui  nticl  tcritrlcotian. 

•  farmananlly  tlflit,  lalf  clom^nf  —  na 
mavtmani  ar  raloiallan  riua  la  laorf  ravarial 
a  Carratian  ratlitinf. 

No  otiiar  aaocf-andlng  matbod 


•  May  ba  ramavad  and  t»applh4  wban 
nacattory. 

*  Da  nal  bomofa  lurfaca  at  ilrona*. 

a  Naal  a^allcallan  wllbaul  bulb  —  na 
bonfarawc  a«  wotlalwl  andt. 
a  Ayallabla  In  alactra  folvonliad  itaal, 
caaaarwald  ar  aluminum  allay, 
lotcbai  tAMNOHIPS  aconontyf 


waiTi  roa  cataiqo 


kSupartermadi 


licantad  (ar  vndar  aa*a*l  Ua<  },27S,0lt  and  2,5t7,SIt 

THE  FANNER  MANUFACTURING  COMPANY 

llartriral  bradurtt  DIvUlan 

MOOKSIDI  bAIK  a  I $94  a  ClfVIlANO  «,  ONIO 

I  Talaabana:  SNadyrMa  1-4000 


AbMOa  OODS  •  IINIOUAIOS  a  tA9  ABMOd 
AATOC  aOOS  a  yANNOOIPl  a  btASTIC  fANMOUAdOS 
PIASTIC  INSUIATINO  TUblNOS  AND  MOIOINOS 
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R«»y  V'rt iiMioiii.  miKi.il 

iiiana^^rr  ol  I’arili*  I'owri  Xc  l.iKlit 
Me  was  srh-drd  as  Om-j^oii's 
s<‘iitativr  ill  a  IH  ^iicsl  |)aiiy  in  in 
s|>(-(t  till'  llallsllllltill^  and  iiiniii 
lolill^  slalioiis  ol  Radio  F.n 

lope.  I  Ik*  loin,  wliidi  is  inidci  tli<- 
aiistnics  ol  (.iiisadr  loi  |•l^*«•doln, 
will  lake  in  lMiKl<*tid,  Kiamr  ainl 
(>riinany.  V'rinsiionrs  srirition  was 
l»y  till' I  hail  Ilian  ol  ( ,1- I  ’s  <  ainpait'ii, 
i-.iiKi'iK-  S.  Ilolinaii,  (liaiinian  ol  iln- 
Ixiaiil  ol  Slandaid  Oil  (!o  ol  Nrw 
(rrscy. 

►  AiioiIim  lnio|Man  visiloi  lliis 
lall  will  hr  J.  1  OiirUr,  |»n*sid«nl 
ol  Monlana  I'owri,  who  j^ocs  lo 
(.riirva  as  1 1.  .S.  dclrj^alr  lo  ihr  iriili 
session  ol  the  iiiln nai ional  (oni 
niitirr  on  rlnliii  |m»wci,  sririlcd  h\ 
iIk-  .SlaK-  Dcpaitincnt. 

Oihri  indnsliy  nain«-s  in  ilir  ncvss 
irM  iilly  have  h»  <  n:  I'taiik  Ros<  h, 
vi(  r  jiirsidcnl  ol  l*(•l•.,  head  ol  lh«- 
s|>(‘<  lal  gills  loniinillci' ol  l*oilland's 
nnitrd  Fiiiid  Diivr;  Hilhcit  .S.  )ohn 
son,  anoihri  vii «•  |•M■side•nl  ol  ihr 
saiiir  (oni|iany,  irinincd  lioni  an 
righi  wri'k  ionise  in  exeinlise  de 
veio|>nienl  .il  .Slaiiloid;  |aik  II.  .Min 
loll,  I*(>l‘.’s  (•reshani  division  niana 
ger,  eleiled  goveiiioi  ol  the  l‘.iiilic 
Noilhwest  disliiit  ol  Kiwaiiis  In 
lernatioiial;  and  l  iaiik  Riis  who, 
sinie  |aniiary,  has  heen  ailing  head 
ol  I'.iiilii  Powei  Xc  l.igln's  sales  de 
|i.ii lineiil  and  has  now  heen  |>io 
moled  lo  he  geiieial  sales  inanagei, 
wilh  ies|>onsihiliiy  loi  sysleni  wide 
sales.  New  nieinheis  (I'.I.'i?  ilass)  ol 
r(ir’s  20  yeai  ihih  iniliide  l•■|ank 
,M.  Wallin  |i.,  |)iesidenl,  llilheii 
|ohnson,  vii e  niesideiil,  and  (1,  W 
Hi issi'iideii,  sales  inanagei. 

►  News  lioiii  NF.I.PA  —  .\  leieiii 
survey  hy  NF.I.PA  hronghi  onl  a 
lalhei  sni|>iising  lail  lelalive  lo  ihe 
soniie  ol  eleiliii  seiviie  loi  the 
nearly  2,<KM),(KMi  eleiliii  nisloineis 
III  Washinglon,  Oregon,  Idaho  .mil 
Monlana.  .^mie  lolks  inighl  guess 
lhal  ihe  inajoiiiy  ol  iiseis  leieived 
I  heir  serviie  lioin  piihlii  |mwer  en 
u*rprises,  .Sin  h  is  nol  ihe  lase.  In 
vi'sloi  owni'd  iilililies  serve  1, 2 Hi, 
270,  or  02.2%  ol  all  ihe  iiisioineis 
in  ihe  area. 

NFl.l’A  reiniils  some  new  mem 
hers  in  ihe  (Ilass  11  giimo;  Peleisen 
Kngineeiing  (io.,  .Saiiia  (daia,  ('.alii., 
(ierald  Peleisen,  |»iesidenl,  dis 
liihnloi  ol  Pengo  piiMlnils;  and  ihe 
Inland  F.m|)iie  (lhapler  ol  NF.(!.\. 
S|Mikane,  R.  1..  Wilkinson,  inanagei. 

.\l  ihe  assiM  iaiion's  .SOlh  animal 
nieeling  in  (il.niei  Paik  Iasi  monlh 
seven  old-limers  tame  away  wilh 
new  honois.  I  he  lollowing  retired 
or  semiietired  woikers  in  the  indns 


II y  weie.iwaiiied  hoiioiaiv  lilt*  mem 
heiship:  Frank  Bird,  diairman  ol 
ihe  Ixiaid  ol  .Montana  Power  (.<>., 
.ind  his  (olleagiies  in  that  rompanv, 

I  R.  Kaiseiman,  manager  at  Helena, 

1 1.  F..  (dianihlis,  lormer  inanagei  ai 
(>ieal  Falls,  William  S<  hmiillapp. 
manager  at  Lewislon,  .ind  (iail  |oi 
dan,  geneial  siipet inteiidenl,  lliille; 
and  liom  IJlali  Power  X.;  I.ighi  (.o.. 
(leoige  .M.  (>adshy,  diaiiman  ol  the 
Ixiaid;  and  V'.  K.  ".Miikev”  McOaiii, 
long  lime  managei  ol  (.ravhai  .ii 
Spok.ine,  now  reliied 

PMific  Southwest 

►  .New  lam  els  have  «ome  lo  (den 
l.og.m,  managing  diiectoi  ol  the 
F.leiiiii  Fe.igiie  of  I. os  .\ngeles.  He 
w.is  eleiled  piesideni  ol  ihe  In 
leination.d  \ss<Miation  ol  Klediit 
Feagnes  .tl  ihe  gionp's  animal  ion 
veiition  in  New  N'oik  in  ()<  ioIm-i 

^  (•lavh.n  F.letiii)  (.o.  is  |Hiiniing 
lo  N«»v.  la  as  the  latgel  date  loi  tin 
o|Mning  ol  its  new  hi.imh  olliie  in 
V'an  Nnys,  avoiding  lo  S.  W.  S(oli. 
P.idlit  <lislii(l  m.magei 

^  Haivill  (ioip  h.ts  sold  its  new 
107,000  s<|-lt  pl.ml  in  S.mla  .\n.i  lo 
(iannon  F.lediii  ( lo.  ol  l.os  ,\ngeles 
loi  VM)0,(K)0.  Hemy  I..  Claik.  Hai 
vill’s  exedilive  viie-piesident,  says 
his  (ompany  will  (onlinne  o|M-ia 
lions  al  ils  piestml  l.os  Angeles  lo 
( ation. 

^  Hack  on  his  leei  altei  .i  mid 
snmmei  o|ir‘ralion.  .S.  11.  "iloiad*" 
\n<l<-ison  is  managing  lo  get  into 
l.os  .Angeles  ome  a  week  to  lake 
<aie  o|  his  hnsiness  allaiis.  Hoiaie. 
who  is  ‘.Kl,  is  the  oldest  memhei  ol 
ihe  l.os  .Angeles  F.lediii  (Ihih 

^  Wilhont  losing  a  day  ol  woiking 
lime,  Daysliom  Padlii  (lotp.  moved 
lioin  its  live  liMalions  in  Santa  .Mon 
iia  let  one  new  lonsolidated  plant  in 
Wesidieslei.  Ihe  linn’s  piesideni, 
|ohn  llamloid,  said  the  move  was 
.i(  ( om|ilished  in  iwo  week  end  m.i 
nenveis. 

^  New  piesideni  ol  the  Inland  .\n 
( londitioiiing  X:  Reli igeialion  (Ion 
iiadois  .Assn,  is  Tom  llerlK-rt  ol  Po¬ 
mona.  He  was  named  to  the  |>4tst  ai 
ihe  group's  geneial  meeting  in  Fon¬ 
tana.  'lorn  rophani,  the  outgoing 
piesideni,  was  eleiled  to  ihe  hoaid 
ol  diiei  lois. 

^  (llande  Wamplei,  <hairman  and 
diiel  exedilive  olliier  ol  ihe  (lai- 
liei  (loip.,  has  aniioniKed  the  o|H'n 
ing  ol  the  tompany's  new  $r),.^)(M),fMM> 
plant  neai  l.a  Puente,  (lalil.  I  he 


'ilHI,IHHI-s<pft  plant  will  house  the 
Day  ft  Night  and  Payne  divisions 
ol  the  (ompany.  W.  |.  Ilailey,  viie- 
piesiilent  of  (laiiier,  iK-lieves  thai 
the  move  will  enahle  the  two  divi¬ 
sions  lo  donhie  (laiiiei’s  tapaiiiv  in 
the  mannladiire  ol  watet  heateis. 
Ini  nates,  ail  tondilioneis  ;md  wall 
heateis. 

^  Hill  Hogue,  ptesiileni  ol  L.iisen 
Hogne  F.ledrit  (Itt.,  reveals  ih.it  his 
<  ompany  hastotnpleled  tonstimlion 
o|  a  tiansfortnei  pit  for  the  pnrpttse 
ol  handling  huge  |>ower  ir.msioim 
eis.  'Ihe  project  involved  the  eiei 
lion  ol  an  extended  traiie  imiwav 
and  the  installation  of  a  new  hi  idge 
dane  at  the  l.os  Angeles  site. 

^  Paul  .Snllivan  has  Imtii  .ip|)omied 
disliid  diiedoi  ol  puhlit  lelatioiis 
hii  the  Patifit  .Stmthwest  distrid  ol 
I'niied  .States  Steel  (loip.  in  l.os  .An 
geles.  Snllivan  was  tiansfeiied  Irom 
the  (Ihit  ago  ollite  lo  sntteed  retiring 
|ose|>h  |oidan. 

►  |a<k  .M((iee  of  Western  Insulated 
Wile  (Iti.  reveals  that  his  film  aded 
.IS  host  lor  the  San  (^ahiiel  Valley 
F.lediit  (Ihih.  Sixty  meiiil>eis  and 
guests  weie  shown  llirongh  the  Vei 
non  [ilant  lo  see  how  lliomo  cahle 
is  made. 

^  Hill  Sh.dda  ol  Shald.i  .MIg  (.o. 
Ill  Hmh.mk  has  annonmed  the  ap 
|ioinlnienl  ol  |im  I lielenwiei th  as 
sales  engini-ei. 

►  .Mole  than  l»(M)  .ne  ex|K-ded  to 
tinn  out  loi  the  F'.lediital  .Mainte- 
iiaiite  F.ngineeis  .Assn.’s  .mnual  lei 
low  ship  pally  Nov.  22.  (lalled  l.as 
V'egas  Night,  the  shindig  piomises  to 
Ik-  all  that  the  name  im|dies.  .No 
liM ation  had  iK-eii  tinned  up  at  piess 
lime.  Foi  linther  inlormation.  tall 
the  F.MF.X  ollid*  in  l.os  Angeles  at 
.Ml  17111. 

^  .M  .1  n  II I  at  1 II I  ers  .\geni  Keelei 
While  h.ive  vdd  out  ils  I, os  .Xngeles 
opeiaiioii  to  the  Hayjax  companv 
loi  an  nudist  losed  siitii.  actoitling 
to  Hayjax  Piesideni  |ohn  (.. 
ll.ivdiKk.  rims  Hayjax  adds  7..'>INI 
stj  ft  ol  warehouse,  doiihling  its  hit 
mer  capacity.  .Among  the  lines  llav- 
j.ix  atcpiires  Irom  Keeler  White  ate 
l)iehl,  (lalilornia  (londiiit  &  (lahle, 
(londiiit  Nipple  of  Pittsburgh,  the 
I  hiel  I  tHil  X:  Flngineering  line  ol 
St.  l.oiiis,  .Monarch  and  Winchargc-i. 

►  Dav-Hrite  Fighting  Inc.  in  Bev¬ 
erly  Hills  has  annonncc-d  its  first 
venliire  into  siirface-inoimted  fix- 
iiirc-s.  (lalltxl  the  Dayltime  »c‘ries, 
each  fixture  is  only  3>4  in.  deep 
and,  gives  the  ap|>earance  of  recessed 
lighting. 


November,  1957-Electrical  West 


a  suit  of  armor 
to  battle  vibration 


PREFORMED  ARMOR  RODS 
increase  uninterrupted  service  life 
of  conductor 


Th«  wind  blow*,  iho  conductor  vibrato*  and  tbo  IHo  of  your  lino  it  at  ilolio. 
If  tbo  vibration  problom  i*  tuch  that  tovoro  froquoncy  and  omplitudo 
condition*  oro  tufRciontiy  prolongod,  tbo  conductor  could  bogin  to  brook 
rogordlo**  of  tbo  protoctivo  armor  utod.  And,  If  tbo  conductor  bogin*  to 
brook,  Pir  Proformod  Armor  Rod*  bovo  o  big  odvontogo  ovor  otbor  armori 
Tbo  rod*  undortoko  tbo  function  of  an  oloctricol  and  mochonicol  repair  tplico. 
All  armor  rod*  grootly  roduco  vibration  *tro**o*,  but  if  vibration  i*  tovoro 
onougb  to  couto  tlrortd  brook*,  otbor  typo*  will  not  provont  parting  of 
tbo  ttrondi.  With  PIT  (tbort  pitch)  Proformod  Armor  Rod*,  it'*  a  difforont 
ttoryj  tbo  conductor  i*  bold  tightly  and  uniformly  throughout  tbo  ontiro 
longtb  of  tbo  rod*— not  at  ono  point.  You  bovo  a  long,  firm  grip  that  rtovor 
roloaot,  that  maintain*  cortductivity  in  tpito  of  tbo  brook.  Thu*,  your  lino 
continuo*  to  function  unbnpoirod. 

Tboro  i*  ono  otbor  Proformod  odvontogo  to  koop  in  mirtd.  Somo  typo*  of 
armor  roquiro  tbo  u*o  of  boltod  ond-clomp*  that  con  tboko  loo*o  and  cau*o 
cboAng.  Proformod  Armor  Rod*  roquiro  no  ortd-clomp*. 

For  a  long  unintorruptod  *orvico  lifo,  Proformod  Armor  Rod*  oro  tbo  bott 
»uit  of  armor  your  conductor  con  woor.  PREFORMED  LINE  PRODUCTS 
COMPANY,  5349  St.  Clair  Avonuo,  Clovolond  3,  Ohio.  Cablo  AddrooM 
Proformod-Clovolond  ...  in  10  yoor*  tbo  loading  monufocturor  of  ormor 
rod*,  dood-ondt,  Guy-Grip  dood-ond*  ond  otbor  lino  occo»*orio«. 


.<•»  m-W  u.  f.  OoHnt  No*.  2.00»AU;  3,275.019  ond  3,M7,92I  Ottwr 
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TODAY’S  RESEARCH  BUILDS 
TOMORROW’S  TRANSFORMER... 
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Th«  vvntilotad  dry-typ*  (rontfortnar,  whkti  i«  Ih*  haort  of  Itiii  inta-  Tha  taolad  dry-typa  tromformar  thown  hara  it  onodtar  Watting 

grol  tubttotion,  wot  iniroducad  Aril  by  Wattinghouta  20  yaort  ago  houta  ArtI  .  ,  .  now  hot  IS  yaort'  provan  atparianca  babind  it 


WORLD’S  FIRST  IN  COMMERCIAL  SERVICE, 

NEW  WESTINGHOUSE  TRANSFORMER  COOLED  BY 
HIGH-DIELECTRIC  STRENGTH  GAS 


In  1957,  the  wttrld’s  lirsi  and  only  commercial  installation  of  a  vapor-c»H)lcd  transformer 
utilizing  high-diclectric  strength  gas  went  into  service.  I  his  unit,  operating  on  the  nelwttrk  system 
of  the  Consolidated  F:dison  Company  of  New  York,  is  another  prtKiiict  of  ctmtiiuiing  research 
and  development  at  Westinghousc. 

Announced  first  by  Westinghousc  in  1951,  vap«ir  cooling  is  another  long  stride  ttiward  the  transformer 
of  the  future.  Now  larger,  higher  voltage  transformers  are  in  design  and  construction,  utilizing 
the  knowledge  and  experience  gained  from  the  devel»>pment  of  this  unit  I  hese  larger  transformers 
w  ill  make  full  use  of  the  advantages  of  vapor  cooling. 

The  VV'estinghousc  principle  of  vapor  cooling  is  cine  more  in  a  long  line  of  developments  resulting 
from  plowing  back  earnings  into  research  .  .  .  an«>thcr  example  of  Westinghousc  ct>-operating  with  the 
utility  industry  to  help  keep  electricity  America’s  biggest  bargain.  i  thhu 


VVfestinghouse  ^ 


you  CAN  BE  SURE...ir  its 


I 
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PRODUCT 

NEWS 

New  Designs  and  Applications 


Power  Plant  Control 

(I)  Sysirtns  Dun.uon,  C.initiol 
Dims  (liDiifi,  Daystinm  hit.,  ‘JIMI 
l.hiKna  Avr.,  hliziihrth ,  S.  J. 

I  hr  liiM  iiislalhilioii  ol  ;i  I>;i\mi<mii 
intoi nialifui  sysiciii  will 
iniliidr  lli<‘  list*  1)1  the  D.iilil,  a  liaii 
sistoi i/rd  anali>(>iir  to  <li^ilal  ion- 
vniri  in  itn  liist  indiisliial  applita- 
lion.  'I  lie  installal ion  is  in  hr  in  thr 
Siri  liiit'toti  strain  rlr«  M  ii  slalion  ol 
I  onisiana  I'ow'ri  Xc  l■i^hl  (ai.  Das 
siioni's  OIS,  lovriiii))  nirasuirnirnis 
at  7I.MI  |Miinis,  will  piosidr  a  nrw 
hi^h  in  |ilanl  o|M‘ialion  an  maty  and 
irliahilily,  aiioidin^  to  llu-  niann- 
lailinri.  It  is  said  to  hr  the  « losrsi 
slrp  athirsrd  lowaid  «oni|>lrtrls  an- 
loni.itit  (onliol  ol  a  ^rnrialiiif'  sla 
lion.  Ol  thr  inrasinrinrnt  |ioinls. 
IhO  air  anloinalii  ally  lo^^rd  rvris 
hoin  and  ihr  irniaindri  air  rlr«- 
iionitally  siannrd  loi  rxtrrdin^  srt 
liinils.  All  si^niliiani  inloi iiialion 
loi  |ilanl  o|M‘ialion  is  |iirsrnlr<l  al 
one  poiiil. 


Volt-Ammeter 

(2)  l\nitiml  hisiniinriil  ('.oiji., 
I  yiilnDok,  .V. ) . 

I  hr  liOII  s  stair  has  hrrn  irplaird  l>\ 
a  .‘KMI  s  stair  in  a  nrw  niodri  sna|i- 
aioiinil  soll-aninirtri  ollriril  hy  this 
(oni|iany.  Ihr  hasit  lhan^r  was 
inadr  lo  piosidr  )>iralri  aiiniais 
loi  apptianir  srisiiriiirn  and  non 
hirshootris  lhal  woik  with  220  s. 
I  hr  nrw  niiMirl  also  has  a  lads  i.ingr 
anti  loin  tinirnl  i.in^rs,  rath  on  a 
srpaiair  stair.  .\  hnill  in  irtrssrti 
lan^r  srirtitii  |H-innis  srlrtlioii  ol 
any  tan^r  with  a  llitk  til  thr  ihniiih. 
(ihantr  til  riioi  is  ininiini/rti  lis 
hasin^  only  tmr  tniirnt  oi  soli.iKr 
St  air  s  isililr  al  onr  liiiir. 


AUTOMATIC  COMTROL  AMO 
OPERATIONAL  INFORMATION  SYSTEM 


1  ^  %ta»**tiCAk 
'l  *  <tifo*«afFOM 

Hi 

1  - 

,  MiOCiGt 

,  ^  eccOUbS 

1 

!  1  OtI 

HANAeCMENT 


atMOtCwr 

lOCATIO 

WANAG(WC*ll' 


Photoelectric  Calibrator 

(S)  !•  ishri-l'ii’ii  r  ('.it.  I  in.,  lit 
1‘t‘fitl  ,Sl.,  S.  Itiiiiiilifi',  Ho.slnn 
N.'i,  A/ti.ss. 

\  piatlit.il  svas  lothrtk  .iinl  atipisl 
thr  luin-tin  .iiiil  iiiiniill  |Miints  ol 
phtiiiM'Irt  II  it  li^hlin^  t  onliols  is  saitl 
lo  hr  piosiilrtl  ssiili  this  nrw  tali- 
liiatoi.  Ihr  iiianulat  iniri  irjitiits 
lhal  tonlitil  ti|K-i .ilion  al  ihr  tlrsiirtl 
li^hl  IrsrI  tan  hr  iiisnirti  .iiitl  rsi.ili 
lishrti  lininin)*  htini  sthrtlidrs  main 
lainrti  with  iisr  ol  ihr  tirsitr.  Il 
s|Mrtls  lip  aiirplaiiir  lrslin)>  ol  ton- 
Hols.  oiM'ialional  i  hri  ks  afi>ainsl  lirlit 
lioiihlr  I  r  pill  Is  anil  in  aliliialioii 
.iltri  irp.iii.  Drsi^n  loi  liriii  h  oi 
lirltl  iisr. 


Wire  Package 

(I)  /VsfO  II  /It-  .<  C.ilhli'  (In., 
I‘llllin,  Ti'X. 

I  his  loiiip.iiis  is  p.iik.i^in^  ils  wiir 


piothiils  in  a  irri  lailon  that  is  said 
lo  pirsrnt  twisting,  slopping  anil  rn 
langlriiirnt.  The  laitoiis  air  tallnl 
"I'lill - KrrI,”  anti  air  airangnl  loi 
wiir  Id  It,  jd  It  .Hill  Idd  It  in  Irngih 
.mil  ans  miiiilit-i  ol  ihrin. 


Tester  Switch 

(.'»)  latiif.s  (',.  /ht/i//r  C.D.,  I.'lh) 

\iih  Si.,  I*hiliiilelf>hiii  7,  I’n. 

\  nrw  loni-position  sw  itth  h.is  In-t  n 
iniiiNhiiril  on  thr  -Mrg 
Mrggri  insidation  Irsiri .  Ihr  h.iiiil 
ojirialril  grnrialoi  iiiiNirls  now  pin 
suit-  latililirs  not  lot  inn  Is  .is.iilahlr 
III  onr  instininrni,  thr  iii.iniilai  iniri 
ir|ioils.  I  hr  latio  switth  liisiilrs  lis 
Id  ihr  irgnlai  iiirgohin  st.ilr  to  |ki- 
iiiil  lowri  irsisianir  inrasinrinrnis. 
Ihr  ilisthaigr  switth  {Miiiiiis  thr 
distil. ngr  ol  tapatilamr  in  thr  ap- 
paialiis  niiilri  irsl.  Ihr  ohni  stair 
lias  a  langr  lioiii  d  to  Id.lHtd  ohms 
|M-imitting  trsts  ol  toniluitoi  irsisl- 
.inir  withoiii  using  oihri  trsi  ripiip- 
iiirnt. 


here’s  a  fuse  link 


that  clears  faults  itself 


especially  needed  for  high 
interrupting  capacity  cutouts 
at  12  kv  and  above 

Tn  years  past,  distribution  at  4  kv  and  below  was 
the  rule,  and  the  faults  were  low.  The  interruption 
of  short-circuit  current  wa.s  relatively  easy,  not 
only  because  the  circuit  voltage  was  low  hut 
because  the  maximum  duty  imposed  on  a  distribu¬ 
tion  cutout  was  low  enough  to  permit  the  use  of 
small  bore  fuse  tubes.  And  these  small  bore  tubes 
gave  fairly  sure  circuit  interruption  over  the  entire 
fault  current  range. 

Today,  circuit  inU‘rruption  is  a  lot  tougher.  B«‘ 
cause  of  the  high  short-circuit  currents,  cutout 
manufacturers  have  increased,  or  should  increase, 
the  fuse  tube  bore  diameter  in  minimize  blast 
violence  and  to  retain  single- vented  operation  with 
its  inherently  safer  exhaust  behavior.  And  yet, 
when  fused  with  conventional  fu.se  links,  such 
large  bore  cutouts  can’t  reliably  interrupt  low-t#)- 
medium  faults. 

The  result  has  been  that  the  u.ser  has  had  in 
choose  between:  (1)  A  large  bore  cutout  that 
couldn’t  positively  clear  the  lower  faults,  hen<-e 
requiring  a  momentary  feeder  outage  by  putting 
this  duty  on  the  back-up  recloser  and  breaker 
while  the  cutout  dropped  open  to  isolate  the  fault, 
or  (2)  a  small  bore  double-vented  cutout  that  is 
inherently  dangerous. 

This  new  S&C  Positrol  Fu.se  Link  makes  the 
choice  easy  and  obvious.  By  itself  -and  regardless 
of  cutout  design — it  gives  positive  interruption  of 
low  and  intermediate  faults.  With  fault  currents  of 
800  amperes  and  lower,  this  SaC’  Fuse  Link  acts 
positively  as  a  dependable  interrupting  device  at 
12  kv.  The  illustration  shows  why. 

Of  course,  at  higher  faults,  the  cutout  takes  over 
the  interrupting  duty. 

SjrC  Electric  Company,  44Z5  Raveaswood  Ave., 
C'hicago  40,  III.  In  Canada:  S*(’  Electric  ('anada. 
Ltd.,  8  Vansco  Road,  Toronto  14,  Ont. 


Innar  «*«ll  ot  ilaava  im- 
SragnalMl  wilS  mafii*' 
»i«nM  eaa  •(  Hm 

afficiaiit  rfaianii- 

pMiliv*  arc  •itincllan. 


Towfh  Mytor — OwPonCt 
saw  polyatlar — uia4 
(or  o«i(ar  woN  ol  tlaava. 
Olva*  Itlfli  kvrttlas 
•(raagiii,  williilaadt 
haovy  foi  pratiarai 
daralayad  dvrinf  clr> 
(ait  iniarra^lan. 


loagar  ilaava  fiaa* 
(oagar  daiaaliiaf  poMi 
—4m  wittiitand  Nia  Kigk- 
ar  racovary  vottofa*  aa- 
tecialad  wilk  II  k« 
(Ircall  latarradtlaa. 


S*C  ELECTRIC 

A 

COMPANY 

TO 
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Brighter  Fluorescent  Lamp 

(U)  It'c.ifinji'/if/irsr  I  nitili  Drftaitmttit,  Ulnom- 

Itfld,  /. 

i  lie  <lc\cl'>|>iiu'iit  <(l  a  iit’U  IliKiK  vcm  laiiiit  that 
|>i<mIii((-s  21/2  limes  as  iiiikIi  li^lll  as  siandaid  lluoi«-s 
((-III  laiiips  is  aiiiKKiiK ed  l>\  iliis  (oiii|iaiiy.  llie  new 
dcvelo|jiiieiil  was  made  jxissilde  l>\  ihe  a|)|>li( alioii  (il 
a  mixed  ^as  j>iiii(i|>le  lo  ^el  (atii(Mie  lile  and  to  main- 
lain  lii}'li  In i^iiiness  dtllin^  llie  lile  oi  ihe  lam|).  ii  is 
ie|>oiled  II  is  in  llie  same  si/e  IiiIk-  as  inesenl  iam|»s. 


Variable  Transformers 

(Ii)  M  K-  7'  \\  rhlni^  7<l.'5  'Mih  lee., 

f  hililnml  I ,  C.iilif. 

\  line  III  sin^l«-  iiiiil  xaii.ilile  xolla^e  li  aiisloi  me  1  s  di 
si^ned  loi  a  III  lo'J'iOkxa  seixid-  Im  line  Mill. i^e  1  0111 
jiensai ion,  oi  as  lull  i.iii^e  lonliol  nnils  willi  It.insloi 
malion  l.llln^s  lo  MMI  k\.i,  is  .nail.ilile  lioiii  lliis  m.mti 
l.iiiiiiei.  Single  01  lliiee  |iIi.im  iiniis  loi  o|K  i.iiion  on 
2ld/IK0v  in|ini  aie  av.iil.ilile  in  liolli  i\|>es.  lealiiies 
im  liide  nioloii/ed  \oll.l^l  (oiiliol  diixe  lli.ii  i.in  lie  le 
moll  lx  lonliolled  il  desiied. 


Precipitator  Programmer 

(If  ($rnrnil  I'.lnlin  (iuiilml  I  h-jmi  I  inriil , 

lO'dniilo’,  I'll. 

A  new  sl.ili(  |ii o^l .imiiiei  lli.il  .iiiloiii.il ii  allx  .id|iisls 
(  l(‘(  liosl.ilii  |iiei  i|iil.iloi  xoll.l^e  loi  in. ixiiimm  ( leaning 
ol  smokesl.ii  k  dis(ll.ll^es  is  .iiiiioiim ed  lix  lliis  lom 
|i.iny.  Il  has  no  iiioxin^  p.iils  and  laii  lie  a|i|ilied  lo 
exislin^  |iiei  ijiil.ilois  .is  xx'ell  .is  to  nexx'  inslallal ions. 


Commercial  Lighting  Fixture 

(10)  Ill'll iiiiHin  I'.lriliii  Mff!,.  C.ii.,  Ih'.s  /'/nine.x,  III. 

I  Ins  III  XX  tixinie  xx.is  dex(  lo|Mil  s|>e(  ili( ally  to  lom 
|ilemeni  iiiod(‘in  liiiildiii)'  liends  in  tli.it  iheie  aie  no 
xisilile  meial  li. lines  01  Inaies  in  llu  Inll  len^lll  ol  ilie 
lixliiK.  When  installed  in  lines,  the  lixtine  has  the 
.i|i|K-.ii .im e  ol  liein)>  one  (oniinnoiis  lixinie  thiou^h 
the  use  ol  exiinded  |iolyslxiene  |ilasii(  side  |ianels. 
kx.iilahle  loi  Ixxii  01  loin  lani|is  in  I-  and  K  li  nnils. 
(..Ill  he  sns|M‘iided  01  moiniied  on  a  sin  hue 

Underground  Feeder  Cable 

(11)  (lulu iiihni  C.iihlt'  )(■  i.lriliii  (.’in/;..  ('.lii'.sl 

mil  SI.,  IhiHihl'yii ,  ) . 

lliis  (oiii|>.niy  .ninoiimes  axail.ihilily  ol  nndei^ionnd 
l((‘dei  (.ihle  in  all  si/es  n|)  lo  and  im  hiding  I/O,  in 
single  (ondmiois  onix.  Ihe  (oni|iany  states  that  the 
ItlMi  \aii(»nal  Klein  iial  (axh  |ieimils  use  of  the  lahli- 
on  0011  X  lines  loi  (UiK-nt  xahies  up  to  10.5  amp  loi 
diieil  hniial  in  eailli  xxhen  pioxided  with  siiil.ihh 
oxen  III  i(  III  piotei  lion. 


Baseboard  Heater 

(H)  llV.xi.v  I'.li'iliii  llriili'i  (III.,  !100  |•ll\l  SI.,  Sun 

l  llltll  IM  II,  (lllllf. 

I  iixx  snil.iie  lempei .limes  and  (ool  hack  aie  (omhined 
xxiili  hinh  watlane  in  this  nexx  hasehoaid  he.iiei .  I  he 
ni.nnd.K  liiiei  lepoils  ih.il  insiallalion  is  Iasi  .nid  easx. 
.Ml  W'iiiii);  (.III  Im-  (omph-led  in  ihe  h.ii  k  s(-(lion  wliih- 
lionl  p.niels  lem.iin  in  the  i.nloii.  .\  |M-i|oiale(l  saleix 
x(ieen  ke(-ps  ll.miniahles  Iiimii  diied  (onlail  with  llu- 
Monotin  elemi-ni  M(-.ilinn  s(-(  lions  aie  .tli  and  IS  in. 


Tree  Wire 

(l«)  Siiliniiiil  |■.ll■lllll  l‘iinliiils  C.iiifi.,  Ctnleu'iiy 
di'tili'i,  l‘illsliuif>,li,  l‘a. 

I  his  (ompaiix  h.is  d(-xelo|M'd  an  aliiasioii  lesist.ini  win 
loi  (omiminiiations  nv-  ilnon)i'h  lu-e  ^lowth  aieas.  .\l 
le.idv  in  iis(-  hx  Uell  I  eleplione  (!o.,  ele(  ti  i(  uliliix  (imii 
imnii(  .ilions  aie  )>ixen  as  .niothei  possible  a|)pli(aiion 
l.xlK  iiK-  ahiasion  lesislame,  all  weathei  dinahility  and 
hi^h  di(-le(tii(  stlen^lh  aie  ^ixen  as  lealnies  oi  tin-  new 
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PAPER  INSULATED 


POWER  CABLES 


Manufactured  at  BAYONNE.  N.  J.  •  8T.  LOUIS,  MO.  •  EMERYVILLE.  CALIF. 


This  machin*  formt  tl»«l  drip  into  h«li<ol  Imprognating  Tank  utiliiod  in  Ih*  hoot  voruum  drying  and  oil  lorgo  Cabling  Macbino  utod  In  cabling 
coil  duel!  or  chonnols  lor  ut*  in  gai  fillod  or  imprognotion  dtp>  in  tht  monulactur*  ol  Popor  Powor  Coblo.  individually  intulolod  conductari  into 
oil  filled  coble.  multiple  conductor  oitembliei. 


•  SOLID  TYPE 

•  LOW  PRESSURE  GAS  FILLED 

•  LOW  PRESSURE  OIL  FILLED 

•  PIPE  TYPE 

High  Prvstur*  Gat  Filled 
High  Pretturt  Oil  Filled 


The  excellent  operating  record  over  many  yeort  and  the  superior 
electrical  characteristics  of  paper  insulated  cable  highly  recommends 
its  use  for  all  power  applications.  Paper  Power  Coble  is  a 
predominant  type  in  preference  and  use  for  voltages  above  5  KV. 

General  Cable  Corporation  is  equipped  with  the  finest  modern 
facilities  for  paper  taping  and  with  many  years  of 
know-how  is  in  a  position  to  supply  a  high  quality  product  for 
all  low  ond  high  voltage  applications. 

GENERAL  CABLE  CORPORATION 

420  Lexington  Avenue,  New  York  17,  N.  Y. 

Offices  and  Distributing  Cantars  Coast-to-Coast 


tor  quality  and  aconomy, . .  Spocif  y 
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makes  a  lot  of  sense  to  me! 


pb***'® 


MORE  DESIGN  FEATURES 

Thinnett  crot>-»«ction  avoilablal 
Tight  ipoti,  pipes  and  structurol 
mambert  present  less  problems 

Eoiy  tronsposition  of  phases, 
using  standard  taloKoping  joint  ports, 
for  mointainiitg  bolorKed  voltage  on 
long  ruits 

Certifiod  short  circuit  tests  by  on 
indepeitdent  tasting  laboratory  hov* 
proved  the  superiority  of  Square  O's 
continuously'supported  bus  design 

for  the  comp/ete  story 

AHwt  Sq»tir0  D  CompoNy, 

4335  VoUty  Bird..  Lot  Angolot  32.  CalH. 
PRODUCTS  ARE  A  PART  OF  THE  SQUARE  D  LINE 


Complotoly 

ad|uttabl# 

•iter  it'i  hung.  For  ex¬ 
ample,  li  two  enda  ter¬ 
minate  6'/^  tnchea  apart, 
connection  can  itlll  be 
made  with  a  telescoping 
toint 


Totally  onclotod  for  safety 

—at  no  price  premium. 
No  de-rating  necessary. 
Square  D's  design  elimi¬ 
nates  need  lor  ventilation 


/, 


November,  1957  Electrical  West 


Insulated  Safety  Link 

(I.H)  h.  I).  nulhml  Cn.,  L't.Htt 
H) id^ni'tix,  Stnistililn,  C.iifif. 

Hook  tnxiriN,  li^^cis  nicii 

uoikiii^  on  cnci^i/cil  clrHiit.il  ton 
iliii  tois  ai(‘ jiiolcc  t(’<l  l)\  .1  M(‘\v  s.ilety 
link  .uail.iolc  lioiii  this  (oni|>.iny. 
I  lit'  inaniiiai  liiit*i  says  tianc  hottnis 
anti  loatl  may  lx-  t-nci^i/nl  .is  miitli 
as  V  without  tlant'ci  to  iiifii 

liamlliii^  IxMik  oi  Io.kI  I  lie  links 
.lit*  iiianiilai tiiii'il  in  main  si/t-s  liom 
i  j  ton  to  li.'i  tons  witli  ilich'ttiit 
slt(■n^tll  liom  I  to  Vt  k\ . 


STRONGER 

LIGHTER  TOUGHER 


Drop  Forged 


Thinwall  Fittings 

(II)  htihnh  Mff^.  Intnlr 

I'ftiler  )t  I'lnlon  li'fs.,  St.  /  nuis, 

Mn  , 

1  licse  new  elfttiital  litiint's  i<'<|iiiir 
onlv  a  St  icwtli  i\t-t  loi  inst.illation. 

Long  conductor  life  insurance 

No  excessive  wear  on  connecting  surfaces 
No  bore  size  allowance  necessary 
Wide  range  of  sizes 

Specify  the  best — BTC  Hi-Line  Hardware 

I  he  fittings  will  af<e|>t  staiitlarti 
Killark  seiies  "O”  ties  it  e  anti  hlank 
t  overs.  Matle  of  ahimitiiim  alltry  for 
better  torttrsion-  anti  inst  lesistante 

THE  BREWER-TITCHENER  CORPORA 

HI. LINE  hardware  DIVISION  •  CORTLAN 

LTION 

D.  N.Y. 
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ELECTRICAL 

CONTRACTORS 


"Complete  Bills  of 
Mnlerial,  broken 
down  by  release 
classifications , 
eliminate  labo£^ous 
IOJJL" 

"My  estimator  can 
estimate  3  t imes  as 
many  J.obs  with 
Estimatic" 

"Estimatic  reduces 

£^2Q£®  ££  ®IE££ 

75%" 

"Estimatic  has  just 
about  doubled  our 

5i}££®5£££i 
"Estimatic  pays  for 
itself  in  time  saved 


Network  Analyzer 

(l'»)  C.oni jnitt'i  Hflil.,  (Ifnfiiil 
/■.h'llii)  C.n.,  I‘li(ieni\,  liiz. 


iiiiiiii  (oniK-ttiti  loi  (INC  ill  w'l'ldiii^ 
.iluiiiiiiiiiii  hiis.  I  he  ‘‘wiap-aioiind'’ 
de^i^ll  lil<«  ilie  outside  diiiiensioii  ol 
the  liiis,  wliiili  is  tiue,  according  to 
lo  ihe  iOMi|iaiiy's  analykis.  10  in 
sialt,  ihe  (oiiiieitoi  is  (laiii|ied  on 
ihe  hits  and  weldeil.  ()|>tiiiuiiii  ton 
tlntlivily  is  atlaiiied  vslien  tiu-  wi-ltl 
(ixils.  .\oinial  lontiadioii  shiiiiks 
ihe  |>olishetl  snilate  ol  the  titiinei 
loi  to  ihe  hns.  I  lie  lilting  is  de- 
si^lled  so  the  metal  mass  piesenis 
.lllnealill^,  ihe  (oinpaiis  lejioits. 


I'oi  |ini  poses  ol  loail  How  stnilies 
and  tin*  simnlalioii  ol  pioposed  ad 
tiilional  latililies,  this  nevs  iietwoik 
analy/ei  ininiatni  i/es  h\  sim|de  j.ii  k 
plntt  seletlioii  ihe  li aiismissioii  s\s- 
tems  ol  a  laifte  elet  li  it  al  ntilils  tom 
paiiy.  It  o|K‘iales  on  II'')  v,  .KHI  w, 
lonitfs  leaily  lo  |>ln^  into  ans  oith 
naiy  ollite  onilet.  Ihe  analtignt 
lompniei  is  intendetl  lo  leliexe  iht 
niannal  t.ihnlalion  ol  ihe  en^in(t‘l 
in^  stall  hy  solving  the  day-to<ta\ 
neiwoik  (iiinitiy  ptohleins  th.n  aie 
loo  lai^e  lo  tio  li\  hanil  anti  loo 
small  to  jnslih  taking  ihi  in  lo  a 
l.nei  neiwoik  .inaK/ei  installaiion 


Molded  Case  Breakers 

(\1)  leih'uil  1‘ttcifti  l.lfiltn  t.o. 
')(!  /'fOM  SI.,  S'rwark  S'.  J. 


alone 


i«  a  •Impllliad  tyslam  lor  iait, 

accural*  •■Umalinq  and  is  avail 

ubi*  lo  Ih*  electrical  industry  on 

a  leas*  basis  No  special  equip- 

meni  required 

For  complef*  dmlalU 

writ*  lor 

brochure  \\\ 


I  wo  new  nnils  in  a  series  t>l  im 
piovetl  moliietl  t.ise  tiiinit  hreakeis 
liaxe  heen  aiinoniuetl  hy  this  tom 
pany.  I  he  llesi^n  impiovemeiits  aie 
saiti  lo  ^i\e  moie  elettiiial  tapatiix 
lioni  a  mole  lonipatt  nnit.  I  he  liisl 
two  nnils  to  Ik-  ietlesij«netl  aie  a  sin 
^le  pole  hieakei  |oi  I’JO  sei  vit e  anti 
a  new  ihiet  |>ole  hteakei  lot  IHII  x 
poxxt-i  ilisii  iliiilion. 


Compound  Squeeze  Bottle 

(Ikj,/.  II  (Ihiini  f  (',<>,  dr'iilKiliii 


Aluminum  Connector 


I  Ins  toiiipanx  iioxv  olleiv  iis  elet  ii  i 
tal  loiil.iil  aiil  in  a  plasiit  stpiei/e 
liolllc  to  s|M('tl  applitalion  .iiitl  elini 
male  xxasie.  I  lit  toiiiponnd  i^  said 
lo  he  iioiilosit,  nonllamiiiahle,  xxalei 
ii'sisi.ml  anil  adhesixe. 


Corpora,  tion 

300  VALLEJO  STREET 


(III)  Si  hu'ii^ri  \\ nod  (.<)»p.,h02l 
S  ir  ‘Vdii  l,r..  /•oilhifid  I't, 

Oil 


DENVER  23,  COLORADO 


<r  I  his  I  omp.mx  h.is  ilesit>ni  <1  .in  .dniii 


November,  1 957- Electrical  West 


Expanding  Philippine  Industry 
Depends  on  Hill 
to  Supply  Special 
Type  Transformers 


Three-Phase  Control 

(lit)  I'oik  Clock  C.it. 
I  I  tuon,  .\.y. 


Sp«cia/  Vo/tog*  Auto  Transformort  for 
Cobu,  P  I  ,  nooring  complotiort  Typo 
4000  KVA,  Sing/*  Pha$o.  O/SC,  3810/ 
6600Y  to  1990/34S0Y  with  tortiary 
windings  for  harmonic  suppression 


Atlas  Consolidated,  Cebu,  Philippine  Islands,  needed  three 
4000  KVA  power  auto  transformers  —  special  volta((e — to 
meet  new  plant  facilities  already  under  construction  Order 
specified  shipment  must  be  made  in  33  days 

On  the  29th  day  from  date  of  order,  delivery  was  made 
to  the  dock  for  shipment  to  Cebu  Manufactured  In  strict 
accordance  with  NEMA  specifications,  transformers  were 
inspected  and  approved  by  H  W.  Hunt  Co,  professional 
inspectors  for  overseas  shipments 

These  exacting  customer  requirements  —  prompt  delivery, 
special  designs,  manufactured  to  NEMA  and  ASA  standards  — 
are  all  part  of  the  sale  when  you  specify  Hill  Transformers. 

OIL  FILLED  •  ASKAREL 

dry 

through  5000  KVA 


Plug  With  Handle 

(29)  Millet  Lleitni 
Mnin  SI.,  ISnctiu  krt. 


Hill  Transformer  Ct 

1030  Washington  Street 
San  Carlos,  California 
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THE  TIME  PROVEN 


BULLETINS 

ETC. 


(31)  BOILER  CONTROL  -  Bullalin  1033  by 
Cop«*-Vulcan  Divxion,  BUw-Knon  Co.,  Erio, 
Pa.,  daacribaa  tba  application  of  automatic  con¬ 
trol  tyilamt  to  largo  central  elation  boiUri 
Sutton  (talion  of  Carolina  Powar  B  Light  Co 
it  utad  for  an  aaampla.  fully  illuttralad  with 
pholot  and  drawing* 

(33)  FEEDWATER  HEATERS  -C.  F  Braun  B  Co., 
Alhambra,  Calif.,  it  offoring  an  illutiratad 
booklat  fhowing  dalailt  of  itt  ipharical  head 
faadwalor  hoalort  in  variout  powar  plant  in- 
tlallationi  in  tha  U.S.  Tha  tpharical  haad  datign 
will  inlaratl  all  procatting  indutlriai  whara 
powar  ganaralion  it  an  important  factor,  at 
wall  at  utility  companiat 

(33)  HORIZONTAL  BREAK  SWITCHES  -  Thit 
company'!  now  outdoor,  group  oparalad,  hori- 
lontal  braak  twilchat  ara  datcribad  in  Bullalin 
PSE4.  Tha  bullalin  illuttialat  tha  tpacial  faalura 
that  makat  typa  PH  two-iniulator  twilchat  tha 
practical  aniwar  to  many  twitching  problamt 

(34)  ALL-PURPOSE  CABLE  -  A  naw  four-page 
bullalin  datcribing  typa  RR  cabla  it  now  avail- 
abla  from  Triangla  Conduit  B  Cabla  Co.  Inc., 
Naw  Bruntwick,  N.i  Tha  iackal  it  taid  to  bo 
utabla  for  diraci  burial,  aarial  or  conduit  intlal- 
lation  Full  information  it  in  bullalin  RR-IO 

(35)  RADIANT  HEATING-Evarwarm  Inc.,  3600 
PlaatanI  Ridgo  Rd.,  Knoevillo  16,  Tann.,  hat 
publithad  "Evorwarm  Radiant  Haaling  Manual," 
that  givat  full  data  on  pioducit  of  tha  company 
and  application  informal  on 

(36)  CIRCUIT  BREAKERS -Ganaral  Eltciric't  an- 
lira  naw  linat  of  rat  dantial  plug-in  circuit 
braakort  and  circuit  biaakor  load  cantart  ara 
datcribad  in  datail  in  bullalin  GEA-6661.  It  it 


a  handy  raloranca  to  tha  talaction  of  G-E  cir¬ 
cuit  braakort  and  load  contort  for  ratidontial 
and  light  commarcial  inttallationt.  Writa  to 
Circuit  Protactivo  Davicat  Dopartmont,  Dittri- 
bution  Unit,  Ganaral  Elactric  Co.,  Plainvillo, 
Conn. 

(37)  FLOODLIGHTING-Bullatin  GEA  6I7SA  of 
Ganaral  Elactric  Co.,  Schonactady  S,  N.Y.,  dit- 
cuttat  attantial  faaturot  of  officiant,  aconomical 
floodlighting  inttallationt  and  providat  a  glot- 
tary  of  floodlighting  tarmt.  It  alto  covart  gan- 
oral  principlat  of  floodlighting  application 

(3S)  MEETING  CALENDAR-A  naw  "KW  Daily 
Romindor"  calandar  litling  144  important  maol- 
ingt,  convanliont  and  aducational  taminari  of 
inlaratl  to  paopla  in  tha  aloctrical  induttry 
hat  jutt  baan  publithad  by  Kaitar  Aluminum 
B  Chomical  Salat  Inc.,  919  N.  Michigan  Ava., 
Chicago  11,  III.  Addrott  your  raguotl  to  Edward 
Collint. 

(39)  TRANSFORMERS-Etco  Mfg  Co.,  Boa  1039, 
Graanvilla,  Tax.,  hat  publithad  two  foldort  on 
itt  produett.  Ona  it  a  tummary  of  datign  poli- 
ciat,  matarialt,  workmanthip  and  totting;  tha 
othor  it  about  diract-burial  unitt 

(30)  ELECTRIC  HEATERS-EUctromoda  Divition, 
Commarcial  Controlt  Corp,,  Rochattar  3,  N  Y,, 
it  offoring  a  naw  catalog  on  itt  complata  lino 
of  alactric  haatart  and  boating  tytlamt  for  tha 
homo.  Spocificationi  and  illutiraliont  ara  givan 

(31)  LUMINOUS  CEILINGS-Sovan  diffarant 
typat  of  luminout  cailingt  ara  datcribad  and 
illutiratad  in  a  now  booklat  availabla  from 
Luminout  Cailingt  Inc.,  3S00  W.  North  Ava  , 
Chicago  47,  III.  Spacially  datignod  track  tyt- 
tamt  ara  faaturot  of  tha  tyttamt 


r  ^  VRaitP  -  ---—  tvminowv  \.oiiing»  inc.,  r.jw  ww.  rvurin  rtva., 

■  UK  TKAK3>»«  braakort  and  circuit  braakor  load  contort  ara  Chicago  47,  III.  Spacially  datignod  track  tyt- 

datcribad  in  datail  in  bullalin  GEA-6661.  It  it  lamt  ara  faalurat  of  tha  tytlamt 

THE  UNCHALLENGED _ 

LEADER  IN  ITS  CLASS 

KILL  TWO  BIRDS  WITH  ONE  STONE— Fill  out  this  coupon  and  got  back 
THi  POBCBLAIN  MODUCTS  valuable  information  from  at  many  sources  as  you  indicate. 

1930  WIIIHOIOIR  IB  TNI  -  - - 

"BTANOABD",  BICAUSI  OPi  I  ! 


Goad  BotIc  Datign 
Sound  Inginaoring  -yZ 

Uniform  High  Quality  -y/ 

Compatttiva  Pricing  yZ 

Dapandabla  Sarvica  yZ 

Up  to  dote  Packaging  y/ 


ELECTRICAL  WEST 

68  Post  St.,  San  Francisco  4,  Calif. 


<\<>f  good 
itfit’r  January  I 


Plut  a  tamplala,  guallly  lino  of 
tacandary  tarvica  malarloltt 

&  H9m 


••nd  r9i«,  witKowf  obli9«tion.  inlorm«ti*n 

If  described  in  Product  News,  circle  item  number 

I  3  3  4  S  6  7  a  9  10  II  13  13  14  IS 

16  17  IS  19  30  31  33  33  34  3S  36  37  38  39  30  31 

If  described  in  advertising,  fill  in  page  number 

□  □□□□□□□□□ 


Porcehtn  Products,  fnc. 


nnOlAV  ONIO 


vows  company  I 


f«*m«  And  p*«*li*«i.  9%  •tli 
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Now,  more  than  ever,  engineers  specify: 
“COHDULETS!..or  approved  equal 


th«m  all  ill  each  of  the  45  tyjws  of 
(Jliroiiiicl  ('oniliiU-ts  .  .  .  siws  %  'tod". 

There  is  a  ty|M‘  for  I'very  in- 

(  hiding  a  uicle  seieetioii  of  iiiterr  h.tiiKe* 
able  covers  and  wiring  ilevices.  just 
tall  w)iir  (iroiise-tliiids  distributor  and 
ask  for  “(.'oiidulets!" 


After  51  years  of  use  in  every  eoii- 
ceivable  application,  Condiilets  remain 
the  standard  of  quality  for  rigid  con¬ 
duit  fittings. 

It’s  not  hard  to  see  why.  Pick  up 
any  Ohrounrl  (.’ondulet,  for  example, 
and  note  such  features  as  these; 

TAeit  TAPPING:  Condulet  threads  are 
tap«*r  t.ipped  to  match  tapered  conduit 
threading  .  .  .  giving  you  a  rigid  joint 
that  will  not  loosen ...  insuring  perma¬ 
nent  ground  continuity! 

iNTEGtAl  CUSHING  A  smooth,  rounded, 
hurr-less  surface  that  protects  wire  in¬ 
sulation. 

WEDGE  NUT  COVE*  EASTENER  This  ex¬ 
clusive  ('rousc'-Hinds  feature  is  part  of 
the  cover  itself.  Screws  can’t  fall  out. 
No  screw  holes  to  locate.  No  protrinl- 
ing  screw  hole  ears  to  damage  cable. 

lONGE*  HUBS:  Conduit  can  be  tight¬ 
ened  completely  without  bottoming  on 


integral  bushing.  And  there’s  generous 
surface  space  for  good  wrench  hold. 

MATERIAL  Feraloy,  a  special  alkry 
that  is  strong  and  tough,  resists  corro¬ 
sion  .  .  .  gives  sharp,  full  threads. 

EINISH;  A  triple-layer  treatment  that 
I'xceeds  Federal  and  U.L.  specs  for 
longer-lasting  protection. 

Where  r*lse  can  you  find  all  ( or  even 
most)  of  these  features?  You  can  find 


#Ci>NI)t'LKT  i«  m  In 

thr  U.S.  PiBlrnf  Offtiv*.  It  m  prtMltict 

made  only  by  IIm*  Cr<mse-llin<l«  C'otnpany. 


MAIN  OrflCC  AND  rACTONYt  ftYRACUtC.  NEW  YONK 
Ciouo*  Himit  Ccrr.p<in/  cl  Conado.  Ltd..  Totorto.  Cm 

•  COHDUtn*  aCCTNICAL  EOUiyMCirr  (C«pImm<b  mm4  CMvM»tto<B«l|  •  rLOODLICNTlNO 

•  niAfriC  CONTNOl  ITtTCMS  •  AtlirORT  UONTINO  aM  WCATHtfl  MCAAUIIIMO  CQUirMtNT 

Th«B«  pr^avetB  Gold  •rcImbirgIv  r«f  •Nql*««ru»q  Irclp.  CGMlort  on* 

%%m  toilowtMq  oltKwB  Ai  9**  ■  tm  .r.  ^  ■  '  i  .  >i  •  .  I 
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ANDERSON  ELECTRIC 

CORPORATION 

BIRMINGHAM  1, 


Alu4iiuuun  fl'ioHje  power  connectors  •  clamps  •  fittings  •  accessories 

for  SUBSTATION  •  TRANSMISSION  •  DISTRIBUTION 


\ 


SERVICE  ENTRANCE  CONNECTIONS 
with  ANDERSON  DURA-CRIMP 
COMPRESSION  SLEEVES 

Hii>h  conductivity!  Ouick,  simple  and  easy  installation! 

(  ompact  and  neat!  Wide  range  of  conductor  combinations! 

Anderson  Dura-Crimp  Cttmpression  Sleeves  arc  plainly  marked  to  show 
(I )  die  size,  (2)  die  press  area,  (3)  catalog  number  and  (4)  complete  cable 
si/e  application.  •'>h"  O.D.  line  consists  of  17  sizes  to  accommodate  all 
combinations  of  Aluminum,  ACSR  and  Copper  conductors  from  #8  AWG 
to  1  /O  AWCi.  y-i”  D.D.  line,  14  sizes  for  all  combinations  of 
Aluminum,  A(  SR  and  C  opper  conductors  from  #8  AWCi  to  #2  AWG. 

Caps,  color  coded  to  indicate  cable  size,  are  easily  removed  or 
punctured  by  cable. 

Andei son’s  exclusive  inhibitor  increases  conductivity  and  pull-out  strength. 

1  he  inhibitor's  correct  distribution  in  b»»th  grrurves  is  assured 

by  a  solid,  built  in  center,  which  also  insures  correct  cable  length  in  each 

grtH>ve  and  prevents  direct  cable  contact. 

C  ontact  your  anoi  kv)n  Representative  for  complete  details  . . . 
or  write  to  our  home  utlice. 


•i.  ■ 


ALABAMA 


D  Day  for  Portland  General  Eleotrlc’s  Dryer  Derby. 
Sept.  30,  introduced  a  seven-week  campaign  that 
has  something  for  everybody — 25%  oo-op  advertis¬ 
ing  money  for  qualifying  dealer  tie-in  ads;  in¬ 
centive  prizes  for  salesmen  and  a  consumer  con¬ 
test  with  a  new  twist.  "Make  Dolls  Out  of  Your 
Clothes  Pins"  (what  else  are  they  good  for?)  is 
the  catchy  headline  that  introduces  a  contest  in 
which  five  electric  dryers  are  offered  for  the 
best  clothes  pin  dolls  submitted  by  the  general 
public.  Every  approved  sale  of  an  electric  dry¬ 
er  to  a  P6E  customer  will  give  dealer  salesmen 
a  chance  on  a  new  suit  of  clothes  and  the  grand 
prize,  a  16-ft  cruiser.  And  nobody  loses  be¬ 
cause  every  ticket  entered  will  pay  off  $1.50 
cash  at  the  end  of  the  campaign. 

Los  Angeles  Department  of  Water  k  Power  will  open 
a  model  all-electric  kitchen  in  its  Van  Nuys 
service  center  in  November. 'To  be  on  exhibit 
for  a  year,  this  model,  designed  by  Ralph  and 
Jane  Bonnell,  kitchen  specialists,  is  really 
three  kitchens  in  one,  with  a  convenient  work¬ 
ing  space  for  the  homemaker  herself;  a  gourmet 
section  for  the  man  of  the  house  and  a  teen-age 
area.  In  addition  there  is  a  latmdry  on  the 
side.  The  department's  Parade  of  Kitchens,  set 
up  to  show  both  builder  and  consumer  advantages 
of  electric,  will  include  three  or  four  other 
outstanding  models,  designed  and  Installed  by 
distributors.  All  kitchens  will  be  practical 
and  all  equipment  will  be  available,  the  depart¬ 
ment  says. 

Using  the  World  Series  for  a  springboard,  the  Den¬ 
ver  TV  Festival  "topped  our  fondest  hopes,"  re¬ 
ports  John  Dalsant  of  Public  Service  Co,  of 
Colorado,  chairman  of  the  sales  and  promotion 
section  of  the  Rooky  Mountain  Electrical  League. 
More  than  400  persons  dally  crowded  the  display 
room  floor  of  the  Public  Service  building  where 
the  games  were  screened  on  12  color  and  black- 
and-white  sets.  There  were  65  other  television 
receivers  exhibited  by  14  distributors.  The  week 
following  the  series  was  set  aside  for  "Meet 
Your  TV  Friends,"  when  each  of  the  five  Denver 
stations  was  allotted  one  day  at  the  Publlo  Ser¬ 
vice  building.  The  final  week  was  called  "1958 
Fashions  in  TV";  featured  new  developments. 


Clothes  pins 
are  only 
for  dolls 


A  kitchen 
parade 


TV  Festival 
at  Denver 


Southern  California  Edison  expects  2,000  dealers 
around  its  system  to  attend  eight  meetings  in 
connection  with  its  dryer  campaign.  Advertising 
emphasizes  the  fact  that  clothes  will  be  "Fresh 
Air  Sweet,"  brings  out  the  fact  that  a  woman 
walks  200  miles  in  20  years  hanging  out  clothes, 
Edison  has  designed  and  made  available  to  deal¬ 
ers  a  display  stand  that  simplifies  the  tie  in 
of  the  poster  with  the  appliance  itself.  The 
stand  is  easy  to  set  up  and  doesn't  take  up  any 
extra  room  on  the  sales  floor.  An  assembly  sheet 
comes  with  each  stand. 

Retail  salesmen  who  made  an  extra  effort  to  sell 
dryers  in  October  will  find  it  pays  off  in  De¬ 
cember.  Twenty-four  week-end  trips  for  two  to 
Las  Vegas,  Dec.  6-8,  were  offered  by  Northern 
California  Electrical  Bureau  and  the  Gas  Appli¬ 


ance  Society  of  California  for  sales  of  this  ap¬ 
pliance.  The  sponsors  and  PG  and  £  helped  out 
with  a  promotion  to  increase  consumer  accept¬ 
ance. 

A  list  of  10  electric  water  heater  models  and  heat¬ 


ing  element  combinations  believed  to  meet  the 


need  of  75%  of  the  industry  has  been  recommended 


by  a  special  study  group  of  electric  utilities 
and  heater  manufacturers.  Selection  was  made 
from  more  than  200  combinations  of  tank  sizes 
and  wattages  of  electric  water  heaters  now  need¬ 
ed  to  meet  power  supplier  requirements.  If 
adopted  by  individual  suppliers,  the  new  sizes 
would  aid  in  the  solution  of  problems  now  faced 
in  production  and  distribution,  the  group  be¬ 
lieves.  Included  in  the  recommended  models  are 
four  tank  sizes  (30,  40,  50  and  80  gal),  six 
combinations  of  upper  and  lower  heating  element 
wattages  and  four  styles.  The  proposal  is  the 
first  of  a  three-point  program  initiated  by  a 
special  electric  water  heater  study  group  formed 
under  leadership  of  Paul  D.  Brooks,  vice-presi¬ 
dent  of  the  American  Gas  &  Electric  Service 
Corp.  Other  studies  will  be  one  on  electrical 
wiring  and  plumbing  specifications  contributing 
to  the  manufacturers'  problem,  the  different 
electric  rates  applying  to  water  heater  service 
throughout  the  country  and  a  survey  to  determine 
the  pattern  of  hot  water  use.  Subcommittee  con¬ 
ducting  the  studies  is  headed  by  E.  0,  George, 
vice-president  of  Detroit  Edison. 

Philoo  is  showing  its  complete  line  of  Philco-Ben- 
dix  laundry  equipment  for  1958.  including  models 
from  $99.95  list  (for  an  8-lb  single  tub  wring¬ 
er  washer)  to  the  $559.95  custom  Duomatio  combi¬ 
nation  electric  washer-dryer.  Both  front  and 
top  loading  are  available.  The  top  loading 
model  features  a  triple-duty  filter  dispenser 
that  puts  detergent  in  the  wash  water,  softener 
in  the  rinse  and  acta  as  a  filter  trap  for  lint. 


Edison 


readies 


campaign 


Holiday  in 
Las  Vegas 


Water  heaters 


It  takes  only  two  minutes  to  load  and  set  the 
controls  of  the  Duomatic  and  clothes  can  be 
washed  and  dried  in  50  minutes. 


A  better  way  to  see  the  world  than  Joining  the  Navy 
is  to  become  a  successful  appliance  salesman  in 
the  Rockies.  Six  Westinghouse  appliance  dealers 
and  five  executives  of  McCollum-Law  Corp.  were 
taken  on  a  10-day  vacation  trip  to  Hawaii  for 
selling  a  minimum  of  34  Westinghouse  washer-dry¬ 
er  combinations  each  in  a  three-month  sales  cam¬ 
paign.  General  Electric  entertained  32  appli¬ 
ance  salesmen  from  27  G-E  retail  agencies  on  an 
expense-paid,  two-day  vacation  at  Saratoga, 

Wyo.,  where  they  Joined  in  hunting,  fishing  and 
sports.  They  won  the  trips  for  refrigerator  and 
range  sales. 

The  Colorado  Farm  Council  reports  steadily  increas¬ 
ing  interest  in  the  electrical  shows  it  has  been 
conducting  at  rural  electric  meetings.  There 
were  1,100  at  an  appliance  show  in  Flagler, 

1,500  at  Limon  and  more  than  4,000  at  Steamboat 
Springs. 

Understandably  realistic  pricing  and  other  ways  of 
increasing  the  profit  structure  were  foremost 
in  the  discussions,  when  three  dealer  groups  met 
in  the  West  last  month.  "There  is  nothing  ideal¬ 
istic  about  establishing  your  selling  price 
high  enough  to  cover  your  operating  cost  and  a 
fair  return  on  your  investment,  if  you  intend  to 
remain  in  business,"  Ken  Stucky,  president  of 
NARDA,  told  200  attending  the  group's  regional 
meeting  at  Salt  Lake  City  on  Sept,  25,  /n  ap¬ 
pliance  merchant  can  assure  his  profit  only  if 
he  analyzes  his  whole  cost  of  operation  and 
marks  up  his  merchandise  accordingly,  he  said. 

Stating  that  there  was  "no  malice  aforethought"  in 
selecting  the  Racquet  Club  for  an  appliance-TV 
dinner  meeting,  the  Appliance  Merchandisers 
Assn,  of  Phoenix  and  vicinity  met  there  on  Sept. 
25  for  its  annual  fall  membership  meeting. 

Nearly  200  appliance-TV  dealers,  distributors, 
wives  and  friends  Joined  for  cocktails,  dinner 
and  dancing  iinder  the  stars  and  for  a  short  ad¬ 
dress  by  Howard  J.  Emerson,  Pacific  Coast  edi¬ 
tor,  Electrical  Merchandising.  Emerson  keyed 
his  talk  to  a  report  on  interviews  with  46  deal¬ 
ers  in  the  11  Western  states  and  what  they  are 
doing  to  find  ways  and  means  of  increasing  the 
profit  structure  of  their  businesses  this  fall. 

Sales  promotion,  inside  the  store  as  well  as  out¬ 
side,  monopolized  the  program  at  the  fifth  an¬ 
nual  Profit  Clinic  of  the  Northwest  Appliance 
k  TV  Assn,,  Sept.  27  at  Seattle,  with  trade-ins, 
financing,  hi-fi,  discount  house,  color  TV  and 
market  surveys  also  coming  in  for  attention. 
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Prank  Folgt'f  aoatMy  program  rtport  on 


LIVE  BETTER  . . .  ElectrUally 


1958  Live  Better. . .Electrloally  promotional  plans 


are  now  being  outlined  to  all  utilities  through¬ 
out  the  United  States.  They  include  a  schedule 
for  the  whole  year  with  specific  dates  of 
availability.  Here  are  the  highlights. 

A  20-minute  movie  available  Jan.  1  for  utilities  to 
present  the  Live  Better. . .Electrically  1958  pro¬ 
gram  to  employees  and  allies. 

A  strong  spring  and  fall  push.  National  Electrical 


Week  activity  Feb.  9-15  and  Christmas  Give  Bet¬ 
ter,  Live  Better  Electrically  program  are  fea¬ 
tures  of  the  1958  program  backed  up  by  national 
advertising  of  the  "Rate  Yourself"  type. 

The  Medallion  Home  program  is  the  highlight  of  the 
1958  program.  It  features  a  Bronze  Medallion 
to  be  awarded  to  homes  that  qualify  electrically 
in  accordance  with  standards  established  by  the 
local  utility.  Strong  national  and  local  ad¬ 
vertising  will  back  up  this  program.  Medallion 
Home  announcement  packages  for  utilities  are  now 
in  their  hands,  so  they  may  present  the  oppor¬ 
tunities  and  advantages  to  home  builders  this 
fall. 

An  overflow  crowd  turned  out  to  hear  "What  Live 
Better. . .Electrically  means  to  you  and  your 


business"  at  the  Electric  Club  of  Los  Angeles 
Got.  7. 

Things  are  "electrifying"  in  northern  California, 
according  to  a  midseason  report  of  the  Northern 
California  Electrical  Bureau.  More  suocessful 
promotions,  more  activity  and  more  sales  are  re¬ 
ported. 

Electricity  is  being  used  in  Phoenix  to  improve 
soil  output  on  farms  and  also  to  make  grass 


reener  and  thicker.  And  that  means  more  sales 
of  electric  lawn  mowers.  Two  iron-pipe  elec¬ 
trodes  charged  with  low  voltage  do  the  trick — 
the  alkali  content  is  reduced  and  water  perme¬ 
ability  Increased. 

Housepower  gets  still  more  emphasis  on  Monitor,  the 
popular  NBC  radio  program.  Plana  are  available 
outlining  a  stepped-up  program  for  1958. 
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Higheitl  quality  cables  for:  Mining  •  Power  &  LiKhtinK  *  t'oruitniction  •  TrarMportation  •  C'ominunicationN  •  SiKnaUinc 


Simplex  Wire  &  Cable  (’ompany’a  new  1,‘10(),0()0  volt  iin- 
pulae  Kcnerator  the  first  of  ita  kind  to  l)e  installed  in 
North  America  —  n‘prt‘sentH  jast  one  aaiiect  of  rt*H<‘arch  at 
Simplex.  Simplex  scientists  and  engineers  originatisl  the 
process  of  vulcanizing  isirtable  rubbcT  cords  and  cabhs  in  a 
lead  mold.  Simplex  devclo|s*d  the  first  heavy-duty  |s>rtable 
electrical  cable  —  Simplex  TIKKX.  The  first  truly  moistun;- 
resLstant  rubbe*r  insulation  was  the  outcome  of  a  commer¬ 
cially  acceptable  method  of  deproteinization  develojied  by 
Simplex.  Simplex  designer!  the  first  interlockesl  armore*d 
cable  for  underground  sirvic'e  Simplex  CtJNDKX.  And 
now  —  Simplex  C-I,-X  the  isirtable,  corrugaUsl  metallic- 
duct  WITH  SKALKD-IN  CABLK.  SIMPLKX  WIKK  & 
CABLE  CO.,  Cambridge,  Mas.s.'ichu.setts  and  Newington, 
New  Ham|>shire. 


I 


Sine*  there  ia  no  need  to  interrupt  winding  opere- 
tion  to  insert  contact  tabs,  the  active  dielectric  in 
Varex  elements  is  never  touched,  not  even  by  (loved 
hands.  The  winding  room  is  air  conditioned. 

Every  element  is  checked  electrically  with  DC  volt¬ 
age  to  insure  freedom  from  shorts  or  other  faults. 

When  elements,  secondary  insulation  and  other  in¬ 
ternal  parts  are  handled,  the  hands  always  wear 
white  gloves. 

B 

^White-gloved  hands  guide  the  pack  assembly  into 
Uhe  metal  case.  The  best  protection  against  impuri¬ 
ties  is  to  keep  them  out  in  the  first  place. 

:: Varex  capacitors  are  dried  by  carefully  controlled 
combination  of  heat  and  vacuum  that  evacuates  them 
to  the  low  micron  range. 


'  f 


nation.  It  moans  there  nee<I  he  no  interruption  of 
the  winding  process  to  ins«‘rt  contact  tabs  in  the 
element.  As  a  result,  the  active  dielectric  is  never 
touch(>d,  not  rwen  hy  a  white-gloverl  hand!  Winding 
is  done  in  an  air-condition(*d  r(K)m.  When  the  out¬ 
side  of  the  element,  the  se<x)ndary  insulation  and 
other  internal  Varex  com|Kinents  are  handU'd,  the 
hands  always  W€*ar  white  glov<*8. 

Itefore  the  askarel  impregnant  go»*s  into  the 
ca|>acitor,  the  unit  is  thoroughly  and  rigorously 
vacuum-dri(‘d  to  a  low  micron  range,  to  remove 
gases  and  moLsture. 

As  a  final  safeguard,  a  |M)wer  factor  measure¬ 
ment  is  made  with  the  unit  o(X‘rating  at  full-rated 
6()-cycle  voltage.  But  we  Ixdieve  the  best  protection 
against  impuritira  is  to  kfH'p  them  out  in  the  first 
place.  That’s  why  Varex  cap<'icitors  get  the  white- 
glove  treatment! 


PURITY  is  a  way  of  life  in  the  Varex  capacitor 
plant.  Everything  that  goes  into  Varex  gets  the 
white-glove  treatment,  figuratively  and  literally, 
since  one  of  the  best  ways  to  guard  against  ca{)acitor 
failure  is  to  use  pure  materials  and  to  keep  them 
uncontaminiitfKl  during  manufacture. 

Incoming  iixsulating  paper,  aluminum  foil  and 
askarel — the  real  iasides  of  a  cafracitor— get  a  com¬ 
plete  .series  of  tests  to  confirm  their  physical, 
chemical  and  elcKrtrical  characteristics  and  check 
their  purity.  The  askarel  is  again  purified  and 
degfisified  just  prior  to  use,  right  in  the  O-B  ca¬ 
pacitor  plant. 

Provisions  for  purity  are  inherent  in  the  Varex 
design.  For  example,  the  method  of  cooling  ele¬ 
ments,  with  a  foil  extendtnl  at  either  edge  also 
contributes  to  the  elements’  freedom  from  contami¬ 
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CHANCE  Type  F  CUTOUT 

meets  all  your  present 
^nd  future  requirements 


11  possible  combinations 
with  1  fuse  mounting 
5.2,  7.8, 15  lev  Ratings 


or  convert  it  to  load  break,  a  simple  change  of  fuseholders 
does  the  job — in  the  same  Juse  mounting! 
'rhel'ype"F”(Iuiout  combines  16  important  features  asked 
for  by  distribution  engineers  in  a  nationwide  field  check 
. .  .  and  only  the  (lhance  1  ype  "F”  offers  all  these  features! 
(iheck  the  table  below.  Ask  your  (lhance  Distributor  to 
show  you  this  new  (lutout  line,  or  write  us. 


Here’s  a  way  to  simplify  your  cutout  stocking  problems — 
lower  storage,  handling  and  installation  costs.  With  the 
(Jiance  I  ype  ’’F"  line  of  cutouts,  you  stock  only  one  type 
of  fuse  mounting  and  a  choice  of  fuseholders  for  complete 
system  protection,  ^'ou  can  choose  from  eleven  different 
combinations,  including  a  disconnect,  to  fit  your  exact 
needs.  And  when  you  want  to  up-rate  an  installed  cutout 


A.  B.  CHANCE  CO.  •  CENTRALIA,  MISSOURI  •  San  Francitce,  California  •  Pittsburgh,  Panntylvania 


Camalsl*  NIMA  Sana* 


Sira  Proaf  Cantirwclian 


Univartal  Tarminals 


Padtiva  Guiding  at  Tuba 


All  CanlacI  Surfacat  Silvar  Plalad 


Saif  Claaning  Canlacts 


lavar  Actian  Whan  Opaning 


Linli  f|actar 


ISO  Slap  fa  Pravant  Futahaldar 
Swinging  Back  inia  Pala 


NBMA  Standard  Maunting  Brackat 


CKS6A 
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'IGHTINC  SUNSIAM  l 


ugh; 


SUNBCAM  LIGHTING.  SUNBtAM  LIumTi 


M  LIGHTING  SUNBEAM  LIGHTING  SUNBtAM  LIGHTING  SUNBEAM  LIGHTING 


LIOMTUi^ 


SUNBtAM  LIGHTING  SUNBEAM  LIGHTING  SUNBtAM  LIGHTING  SUNBtAM 


'GHTING  SUNBtAM  LIGHTING  SUNBtAM  LIGHTING.  SUNBEAM  LIGHTING  silNOTAM  LKaHj 


AUNBE 

M LIGH 

fey  LttHTtNG.  SUN 
SUNufell  L^HlV 
^AM  LIONTlNO.VliNBtt^  I 


I  am  lighting  SUNBtAM  LIGHTING  SUNBtAM  LIGHTING  SUNBtAM  LIGHTlI.ftf  SUNBtAM 
.HTING  SUNBtAM  I IGHT iNr^  A 'Bt AM  L  SUNBE  AM  LIGHTING  SUNiVAM  LIGHTIf 


rNBtAM  LIOHTINr  TmIAM  IICHTING  SUNBtAM  liatfllNO.  SUNBFAMt  )CNTI)« 

INQ.  SUNBtAM  lIurlTiN'  IICHTING  SUNBtAM  llGNTi»$0'NB|^M  IICHTING.  .lINBtAM  I 

RIGHTING  •^OhLuU  »0'/VAM  O^'^ING  SUNBtAM  lICHr'OQ'HBtAM  I  IGHTINC 

BiNG  S  ^-tAM  LIGHTING  SbuBTAM  .  I® ^iNG^qBI  AM  LIGHTING  SUNBtrAS  CHTING  «  AM 

Sam  LIGHTING.  SUNBtAM  LIcXtiNG  SUNii.7^' igh^^  -UINBCAM  LIGHTING  SUNBtA  ..HTiNG  SUNBCAM  LIOHTItfc 
AtTiNG.  SUNBtAM  LIGH/iNG  LlNBTAM  I  I^TiV  X# 'INBI  AM  LIGHTING  SUNBtAM  LIGHTING.  SUNBtAM  LIGHTING  SlINfl 

A  V  X  'o 

^MTAM  LIGHTING  SUNBtAM  LlbHTlNu/silNfil  AM  <NG.  SUNBtAM  LIGHTING  SUNBtAM  LIGHTING.  SUNBtAM  LIUHI 


IGHTINC  SUNBtAM  IIGHTINQ.  SUNBfAM  LIGHTING  SUNBtAM 


AUNBtAM  LIGHTING  SUNruYMytlGHTING  SUNBtA. 


SUNBtAM  LIGHTING  JpiNBFAM  LIGHTING  SUNBtAM  LIGHTING  SUNBtAM  LIGHTING.  SUNBt  Ki'^HTINO 
^tBtAM  LIGHTING  sy^t^M  LIGHTING  SUNBtAM  LIGHTING  SUNBt^^g  CH  AL-L.£^?i.  inVl  SIIM 
Bm^^UNBFAM  yOHTiNdL  SUNBfAM  LIGHTING  SUNBtAM  LIGHTING  SUNBfAM  LKtllTING  '-.uNBCAM  LK^ 
SUNBcJL  lighting  SUNBtAM  LIGHTING  SUNBtAM  LIGHTING  SiMBfAM  UGHTiNO  H 
LIGHTING.  SUNBfAM  LIGHTING  SUNBfAM  USHTINO  SUNBIAM  V 


SUNBtAM  lighting  SUNBfAM  LIGHTING. 


LIGHTING 


•  Ih  SunbtAm  Lifhtinn 


ip«oc1«*d  C*tltn|| 


SCENE: THE  COUNTRY  OVER 


'*Tough-NnV'  Illummation  ProhleyriH 
Solved  by  Sunbeam  Liqhtiuyl 


-r-» 


Sunb««m  Itthhnu  «  1901  S«ric% 
op«n  type  '  antvnn*  goArd  ' 

V*»*OnAtr«%  StaKgrrwd  p«tt«fn 
nttaliffd  Inf  optimum  gf>n«r«l  illuminatioo 


Mith  Sunb^^m  Lighting  t  HLiSOO 
S«n«%  louv«r«d 

r«c«%%«d  Vi%*onair»t  High 

int*n%ily  low  bnghtn««% 
Illumination  Ral«nc«d  •for 

m«rch«ndi%«  »«!•%  «pp«jl 


with  Sunb««m  lighting  %  1 100 
S*n«%.  Jli  m«t«l.  lummou*  indirvct. 

minimum  m«int«n«nc«  Viftionairg 
For  d*m«ndirig  vi%u«i  l«%h% 


Want  the  Full  Story  ?  licqut'Ml  Hulletins  ZZ-IO/I. 


SUNBEAM  LIGHTING  COMPANY.  777  EAST  FOURTEENTH  PLACE.  LOS  ANGELES  21.  CALIFORNIA 
SUNBEAM  LIGHTING  CO..  INC..  3840  GEORGIA  STREET.  GARY.  INDIANA 
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252,921  years  of  - 

CORONA-FREE 

dependability... 


Westinghouse  type  “0" 

Condenser  Bushings 
for  92-345  kv 

With  over  a  quarter-million  service  years  behind 
4.t,553  Westinghouse  Type  "O"  condenser  bushings, 
there  have  been  only  two  instances  of  electrical  diffi¬ 
culty.  You  get  extra  dependability — under  all  con¬ 
ditions — from  lype  "()”  bushings.  Here’s  why  .  .  . 

Frildam  Iron  Clfona  is  maintained  through  uniform 
voltage  distribution. — I  ree  from  voids. 

firiatist  MidiaRfCJl  Striagtll  is  provided  by  an  exclusive 
Westinghouse  one-piece  casing  of  wet-prtKcss  porce¬ 
lain,  loaded  in  compression  only.  Condenser  “floats” 
within  casing,  eliminating  mechanical  stress. 

NifkiSt  lllCtriCll  StriUfth  is  obtained  from  continuously 
wound,  oil-impregnated  kralt  paper  and  concentric 
foil  layers.  Insulation  remains  free  from  mechanical 
loading.  These  bushings  have  greater  dielectric  strength 
than  any  other  bushings  made  .  .  .  supplemented  by  a 
superior  design  potential  tap.  Insulation  has  not  been 
reduced  at  the  expense  of  reliability. 

HifklSt  tiMfMlI  Stikility  provides  longer  service  life.  The 
lowest  power  factor  of  any  known  bushing  test 
limits  0.6%  at  2.^®  C,  1.0%  at  K5®  C\  Copper  is 
worked  at  low  current  density  to  prevent  internal 
heating  .  .  .  free  from  hot  spots. 

I'or  complete  information  about  I  ype  "O"  bushings, 
call  your  Westinghouse  representative  ...  or  write 
Westinghouse  Flectric  Corporation,  P,  O.  Box  K6K, 
Pittsburgh  30,  Pennsylvania.  i-tua^s 


THESE  CONSTRUCTION  DETAILS  MEAN 
BETTER  PERFORMANCE 


4 


1.  Compression  spring  assembly 

2.  Inert  gas  space 

3.  Concentric  gasket  assembly 

4.  Potential  tap  receptacle 

5  Concentric  foil  layers 

6  Oil-impregnated  condenser 
7.  Lower  porcelain 

8  Porcelain  weather  casing 


YOU  CAN  Bl  SURE...IF  it's 

Westinghouse 
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“SCOTCHLOK’*  Brand  Connectors: 

Type  “Y”  for  fixiurei;  No.  12  to  18  AWG 
K^id  and  itronded. 

Type  “R",  general  circuits:  No.  1 0  to  1 6  AWG, 
s^id  and  stranded. 

Type  "B",  heavy-duty  industrial:  6  to  1  2  AWG 
s^id  and  stranded. 


Now! 

Make  all  common  connections  with  just  3  color-coded 

K(j  U  S  rAl.  OM 

SCOTCHLOK  Electrical  Spring  Connectors 


Strong  .  .  .  fast  ,  .  .  prc-insulatcd — the  tightest  gripping  elec¬ 
trical  wire  connectors  you  can  use!  Just  3  sizes  *of  “ScoTC  tit OKs” 
hatuile  n// common  connections.  And  look  at  the  features:  Special  steel 
shell  prevents  cut-through  .  .  .  "live"  spring  action  prevents  thermal 
loosening  .  .  .  unbreakable  vinyl  insulation  doesn’t  dry  out,  chip,  or 
crack  .  .  .  long  conforming  skirt  protects  wires,  prevents  flash-over. 
I-Aclusive  triangular  shape  ft>r  easy  “turn-on”  application.  And  you 
know  your  splice  is  tight  because  it  feels  right! 

»fG  U  %  OFI 


FREE  SAMPLES! 

Ions  of  holdinK  power  in  a  fraction 
of  an  mince!  See  for  yourself  how 
light  the  grip  .S(),(KK)  psi!  .  .  .  how 
permanent  the  holding  power!  For 
samples  of  all  three  sizes,  just  write 
on  your  letterhead  to  3M  Co,  9<K) 
Bush  Ave.,  St.  Paul  6,  Minn.,  Dept. 
HIM  IS?. 

Made  by  fh*  makert  of  ''SCOTCH” 
Brand  No.  33  Electrical  Tape .  .  . 


no  u  s  rAi  UFF 

SCOTCHLOK 

B  IAN  0 


Electrical  Spring  Connectors 


'fptMrrrci  irBii^markt  of  Mining  jncl  M iinufociuring  Company,  Si.  ratil  6,  Minn. 

In  C'zinwlo  P  <)  Box  I  omlon,  Onfjric*. 


PENNSYLVANIA  I  lULp^ce-ftoIe^ 

AUTOTRANSFORMER 


PENNSYLVANIA  ]  POWER  TRANSFORMERS 


Pennsylvania  Autotransformers  ore  jivailable  in  any  kva  and  voltage  size 

fon  •  interconniction  of  systems 

•  PHASE  SHIFTING 


•  GENERATING  STEP-UP  SERVICE 


Typical  unita  on  next  3  pagea  .  .  , 


Shown  here  ae  it  was  placed  into  temporary  aervioe 
with  only  the  self-cooled  rating  of  34,000  kva  in 
operation,  this  Pennsylvania  Autotransformer  will 
achieve  its  forced-air  ratings  of  45,333  and  56,666 
kva  by  means  of  fans  mounted  underneath  the 
radiators.  The  transformer  was  shipped  to  its  South¬ 
western  installation  site  in  an  upright  position,  com¬ 
pletely  assembled  except  for  detachable  radiators 
and  other  external  accessories. 


The  function  of  this  three-winding,  triple-rated, 
Pennsylvania  Autotransformer  is  to  transmit  power 
from  a  133-kv  system  to  a  67-kv  system.  The  load 
tap  changer,  which  is  located  in  the  neutral  end  of 
the  low  voltage  winding,  maintains  a  constant  low 
voltage  during  variations  in  the  high  voltage  input. 
The  tertiary  srinding  (12.4  kv)  is  for  stabiliution  of 
the  neutral  and  for  suppression  of  third  harmonic 
voltages. 


THREE  PHASE 

LOAD  TAP  CHANGING 

CUSTOM-DESIGNED 
FOR  UPRIGHT 
SHIPMENT 


45,333  leva 
56,666  kva 


Thr«e-pha»«,  fhree-winding.  S«lf-cool«d, 
forcad-oir-coolad.  High  voHoga:  133,010 
Ord.Y  ^6,793  volti.  Low  voltogo:  67,200 
Ord.Y  '3t,S00  volts,  with  LTC  for  ±  10%  rog- 
ulotion  in  32  stop*  of  H%.  Tortiory  voltogo: 


The  range  of  applicationa  and  sizes  of  Pennsylvania 
Autotransfonners  is  determined  solely  by  the  needs 
of  America’s  power  producers.  Pennsylvania  is 
equipped  to  handle  the  largest  power  transformer 
requirements  contemplated  today  .  .  .  and  its  ex¬ 
perience  in  the  field  of  autotransfonners  ranges  from 
525'kva,  single-phase  units,  to  the  large,  three-phase 
transformers  shown  on  these  pages.  Autotrans¬ 
formers  produced  to  date  have  included  both  two- 
winding  and  three-winding  units  .  .  .  some  of  the 
latter  with  the  tertiary  loaded  and  others  with  the 
tertiary  designed  for  suppression  of  harmonics  only. 
Either  core-form  or  shell-form  design  may  be  uti¬ 
lized,  depending  on  requirements.  Load  tap  chang¬ 
ing  equipment  is  optional. 

Whether  your  next  autotransformer  must  serve  a 
special  ne^  such  as  phase  shifting,  or  is  for  inter¬ 
connecting  systems  .  .  .  Pennsylvania  has  the  facili¬ 
ties  and  the  capability  to  meet  yoiir  requirements. 
Contact  Pennsylvania  Transformer  Division, 
McGraw-Edison  Company,  Canonsburg,  Pa. 


W  THOUT 


20,000/26,666/33,333  KVA 


LTC 


TlifM'plioM,  9Hr««-wlAdifm.  S*H-coel«d«  forc«d'Oir-eool«d.  High 
voltog*f  132,000  Grd.Y  volN.  low  voltao«i  66,000  Ord.Y  volN. 


36,000  KVA 


ThrM-iMiaM,  Mir««-wln^lng.  S«M-ceol«d.  Proviiiom  for  fan*  for 
41,000/60,000  kvo.  Dotignod  for  bofft  «top-up  and  itop-down 
torvtco.  High  voNogoi  136,800  Grd.Y/79,079  vok*.  Low  voMogoi 
67,300  Ord.Y/3l,IOO  voN*.  Tortiory  voltagoi  2400  volt*  for 
looding  and  lupprottion  of  hormonic*. 


60,000  KVA 

Throo-pHoio,  IliroO'Winding.  SoH-coolod.  Proviiion*  for  font  for 
79,000  kvo.  Higli  voMogoi  110,000Y/63,910  volt,.  Low  voltagoi 
49,000Y/29,980  volt*.  Tortiory  voMogoi  1 3,200A  volt*  for  loading. 


PENNSYLVANIA 


I 


1  Top  ■•adt  for  load  lop  changing  •qwipmont  Mpportad  in  Inwloting 
htbing  botwoon  coih  and  ITC  panal. 

2  Vortical  cooSng  ducH  in  coib  pormit  froo  Aow  of  oil  through  coil*. 

3  Sturdy,  fobricotod  bon  MCtion*  of  corn  fromo  tocurofy  clomp  coil* 
to  protoct  ogointt  mochankol  forco*  during  ahort  circuit*. 

4  Coro  and  coil*  clompod  togothor  with  fobricotod  (tool  mombor*. 
Coro-ond-coil  unit  con  bo  hondlod  aoporotoly  a*  comploto  a**ombly. 

5  Coro  cooiod  by  both  vortical  and  horiaontol  duct*. 

4  Coro-ond-coil  a**ombly  ro*t*  on  flongo  of  bottom  aoction  of  tank. 

"f  Oil  ontor*  common  hoodor  oftor  pa**ing  through  rodiotor*,  and  I* 
rodrculotod  by  pump*  for  10,000-  ond  1 00,000-liva  rating*. 

3  Sorio*  tronaformor  in  low  voitago  Hno. 

9  Provontivo  outotronaformor  mointoin*  a  continuou*  circuit  during 
load  top  (hanging  oporotion. 


PENNSYLVANIA  Phase  Shifting 
AUTOTRANSFORMER 

45,000/60,000/70,000  KVA 


Thruu-phoM,  two-winding.  Sotf-cooiod,  forcnd-oU- cooiod  with  forcod-oir  hoot  oa- 
(hongor*.  Ooaignod  to  provido  30*  phoao  ahift  In  1 1 3-kv  Ino.  High  vobogoi  1 1  S,000A 
volt*.  Low  voNogoi  1 1 3,000A  volt*. 


^vuaJl/  Step  -op 


designed  for  Main  Step-up  Generating  Station  Service 


1  Tap  ehongor  locotad  obova  cofa  and  coib  for 
aa«y  accoM  Htrovgfi  covar  of  trantformar. 

2  Two  *afi  of  lopt  par  coil  otwra  oiicaNanl 
ofoctricol  and  mochonical  balance  in  windingi. 

3  AH  load!  woN  Mpportad  and  inwiatad  in  Heavy 
prettboard  hibet. 

4  CooHnwovt  pancake  winding  in  high  and  lew 
veHoge  coib.  HeHcol  winding  in  tertiary  coih. 

5  Tapt  located  in  high  voltage  windings  at  weH 
at  low  voltage  windings. 

6  Ceils  are  precompretted  and  secured  to  prevent 
mechanical  distortion  uisder  dsort  circuit  stress. 

7  Catra  heavy  insulation  at  Nrse  ends  of  ceils. 
Graded  insulation  ot  ground  ends  of  coils. 

3  nve-legged  core  reduces  shipping  height. 


48,000/60,000  KVA 

Thrpg-pliaM,  Mirgg-winding.  Sgif-coolgd,  foregd-air  cooigd.  High  voHogg: 
132,000  Grd.  Y  volH.  Low  volfaggi  67,200  Grd.  Y  volH.  Tgrtiory  voltaggi 
1 3,2006  volfs. 


Pennsylvania  has  the  facilities 
and  the  capability  to  meet 
all  Power  Transformer 
Requirements . 

•  A  large,  expertly-ataffed  engi¬ 
neering  department  with  long  ex- 
periem:e  in  power  tranaformer 
deaign  both  core  form  and  ahell 
form. 


This  thre«-winding  autotransformer  has  a  self-cooled 
rating  of  4H,()(K)  kva  and  a  forced-air-cooled  rating  of 
()0,()(K)  kva.  Sjtecially  designed  for  “dual  step-up”  service, 
it  hikes  the  full  capacity  of  the  generator  on  the  13,200- 
volt  delta  tertiary  winding  and  steps  up  the  voltage  to 
either  132, (MX)  volts  or  67,2(K)  volts,  or  to  both  simultane¬ 
ously.  If  the  generator  is  out  of  service,  the  transformer 
liermits  full  capacity  transfer  between  the  132,000- volt 
and  67,200-volt  systems  through  the  auto  connection  in 
the  high  voltage  winding. 

Pennsylvania  is  exj)erienc«*d  in  the  design  and  manufacture 
of  autotransformers  in  all  kva  and  voltage  sizes  and  for 
any  pur|H)se;  interconnection  of  systems,  phase  shifting, 
as  well  as  generating  station  step-up  service.  Transformers 
are  available  with  or  without  load  tap  changing.  Pennsyl¬ 
vania  Transformer  Division,  McClraw-Kdison  (Company, 
Canonsburg,  Pennsylvania. 


*  The  ability  to  deaign  and  con- 
atruct  full-Bcale  teat  modela  for 
proving  deaign  characteriatica. 

*  A  modernly  equipped  plant 
capable  of  producing  and  teating 
the  higheat  rated  unita  contem¬ 
plated  by  induatry  today. 

*  Handling  and  loading  facilitiea 
that  permit  full  utilization  of  manu¬ 
facturing,  ahipping  and  inatallation 
economiea. 


PENNSYLVANIA  POWER  TRANSFORMERS 
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lha  ciitloniar 

Tampa  ac  hva  **llva  Hattar 

Tha  Vanatian  ilakign 

lha  mu<1arti  archilactura  mamlaint  a  laahiiH 

tpa<  tha  parking 

For  Tampa  Electric  Company . . . 

Trim,  modern  appearance  of  HAPCO  Poles  and  Brackets 
complements  “Live  Better  Electrically”  program 


;i 


Hy  day,  the  apaciouH  parking  area  at  Tampa  PMcctrie 
Company  accommodatea  offitv  employeca  and  viaitorH. 
At  night,  merrury  va|)or  lamiw  mounted  on  HAI’(-0 
Fol(‘a  and  Bracketa  liglit  the  way  for  c’uatomer  mef^tinga 
and  demonatrationa  at  the  “Ixiiaurc  Ilouae.”  Here,  through 
achi^ulitd  demonatrationa  by  trained  Home  Px'onomiatii, 
Hupplerm'tiUtd  hy  diaitlaya  of  the  lateat  electrical  a|>pli- 
ancea,  lighting  and  air  conditioning,  Tampa  reaidenta 
truly  learn  how  to  ‘‘Live  Better  Klwtrically.” 

Although  ntmoa|>heric  rorroaion  ia  a  major  problem  in 
coaatal  or  induatrial  areas,  long  aervict*  life  can  be  ex|KH-t4*d 
fnim  the  24  HAI*(!()  Polea  and  Bracketa  here,  ainie  both 
are  made  from  cxtrroaion  reaiatant  aluminum.  After  lieing 
“apun”  from  aluminum  alloy,  HAP(XJ  Polea  and  Brackets 
undergo  aiNH’ial  heat  treating  for  maximum  structural 
strength.  Aluminum’s  attractive  silver  grey  finish  re¬ 
quires  no  initial  or  maintenance  painting,  and  lightness 
in  weight  means  additional  savings  in  trans|)ortation  and 
ens-tion  costs. 

In  the  complete  HAPCO  line  of  Stand¬ 
ards  and  Bracrkets  are  designs  for  all  ty[)es 
of  outdoor  lighting  installations.  For  more 
information,  write  to  Hubbard  Aluminum 
Products  Company,  6301  Butler  Street, 

Pittsburgh  1,  Pennsylvania. 


Tampa  flartric’i  naw  haadquarlart  ara  localad  on  Data  Mabry  Highway, 
midway  batwaen  lha  northarn  city  limit*  and  (iaridy  Uuulavard.  At  night, 
Ihi*  haavily  Iravallad.  aavan  mil*  aacllon  ol  U  S  Rout*  92  coma*  brS- 
llanlly  ally*  with  light  from  269  marcury  vapor  luriiinaira*  mounlad  on 
208  HAPCO  8'tool  Bracfcat*  and  61  HAPCO  6- foot  Hrarkat*. 


ALUMINUM  PRODUCTS  COMPANY 

Division  of  Hubbard  and  Company 
Pittsburgh  1,  Pennsylvania 


[P  UMMttM^ 
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WISTIRN  RIRRISINTATIVIS: 

Lot  Angelet:  Earl  S.  Condon  Co. 

San  Francitco;  C.  E.  Ingalls  &  Sons 
Seattio:  Chariot  F.  James 
BuHo;  R.  E.  McDonough  Co. 

Salt  Lake  City:  Riter  Engineering  Co. 


STATION  POSTS 


K 


I 
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DESIGN  FLEXIBILITY. . .  LOWEST  COSTS . . . 

GREATER  OPERATING  SECURITY... 

FOR  YOUR  NEW  HIGHEST-VOLTAGE  STATIONS 

RIGID  SUPPORT  FOR  SWITCHES  AND  BUS. 

Deflection  at  design  loads  is  only  one-half  as  great  for 
standard-strength  Lapp  Station  Posts  as  for  comparable 
pin-cap  insulator  stacks.  Positive  switch  alif’Htnent. 

NEW  HIGHER  STRENGTH.  "Standard-Strength" 
Station  Posts  match  NEMA  strength  ratings  of  pin-cap 
insulator  stacks  fur  I.MK)  and  1470  HIL.  The  "High- 
Strength"  1-app  Station  Posts  provide  strength  (and 
rigidity)  values  not  offered  in  any  conventional  insulator 
construction.  Maximusn  desif’M  flexihility, 

REDUCE  CONSTRUCTION  COST.  Light  weight 
saves  in  supporting  structure  and  construction  cost.  No 
sub-bases  required.  Assembled  and  installed  with  only  20 
bolts.  Faster,  more  compact,  economical  construction. 

IMPROVED  MECHANICAL  AND  ELECTRICAL 
PERFORMANCE.  There’s  a  minimum  number  of 
cemented  joints  in  a  Lapp  Station  Pt>st — only  eight  for  ei¬ 
ther  the  I30«)  HIL  or  1470  HIL  units  (asc«)mpared  with  21 
cemented  joints  for  a  I  4(N)  HIL  or  24  for  a  1470  HIL  unit 
of  pin-cap  design ) .  Furthermore,  each  cemented  joint 
of  the  Lapp  Post  is  a  large-area  low-compression  grip 
which  can  load  porcelain  only  it:  compression.  No  crack- 
ing.  As  with  all  Lapp  Station  Post  insulators  fog-type 

corrugations  are  self¬ 
cleaning  in  wind  and 
rain.  No  cleaning. 

Write  for  specifications 
and  data. 


Lapp  Insulator  0>.,  Inc.,  \je  Roy,  New  York 


Electrical  West-Vol.  119,  No  5 


This  Mociern  Building  Has  Life-time 
Wiring  Protection  -  Thanks  to 

YOUNGSTOWN  "BUCKEYE**  CONDUIT 


^lr>t  Natl*B»l  TalMk, 

OklB. 

«>wnrr:  Ftflh  ■•■Ua  Cara., 

Talia,  Okla 

Arrhitart:  Cariaa  A  Laadla, 

Nrw  Yark,  N.  Y. 
firaaral  Caatraclar:  Manhattaa 
t.'aaitracllaa  Ca.,  Maskafcr, 
Okla. 

^Irclrlcal  Cantrarlar:  Wrairra 
■>lvlilaa  af  J.  Llvlncttan  t'a.. 
Hi.  I.aala.  Ma. 

Candall  Mappllar:  Wrallnchauar 
CIrrtrtr  Hnpply  Co.,  Yalta, 

Oku. 


Fifth  and  Boston  Corporation’s 
strikingly  beautiful  First  Na¬ 
tional  Building  at  Tulsa,  Okla¬ 
homa,  utilizes  quality-controlled 
Youngstown  “Buckeye”  Black 
Knameled  Full  Weight  Rigid 
Steel  Conduit  exclusively,  for 
protection  of  its  all-important 
electrical  wiring  system. 

Nationally-known  building  own¬ 
ers,  leading  contractors  and  pro¬ 
gressive  architects  realize  that 
electrical  systems  that  don’t 
function  safely  and  efficiently 
are  definitely  a  bad  investment. 
So  to  guard  against  this  costly 
condition  they  specify  Youngs¬ 
town  "Buckeye”  Conduit  for  its 
long,  trouble-free  service  life. 

“Buckeye”  Conduit  is  easy  to 
fabricate  on  the  job — easy  to 
fish  wires  through — and  thor¬ 
oughly  corrosion-resistant  to 
damaging  elements  such  as 
water,  moisture,  vapor,  dust 
and  dirt. 

Leading  distributors  in  every  in¬ 
dustrial  and  electrical  market 
are  ready  to  serve  you  quickly 
from  their  ample  stocks.  They’re 
as  near  as  your  phone — why  not 
call  today: 


Manufacturers  of  Carbon,  Alloy  and  Yoloy  Steel 
General  Offices  -  Youngstown  1,  Ohio 
District  Sales  Offices  in  Principal  Cities 
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PERFORMER! 


AN 


EXTRA  HEAVY  DUTY 


10,000-amp  Interruption  conclusively  PROVED 


in  the  High  Power  Labi 

To  provide  the  extra  measure  of  protection  so  vital 
on  your  growing  distribution  lines,  Westinghtruse 
has  extended  the  capacity  of  its  time-proven  line  of 
open  fuse  cutouts.  The  Kxtra  Heavy  Duty  “I)X” 
cutout  not  only  interrupts  faults  of  10, 000  amiiercs 
safely  and  dependably,  but  will  do  it  time  and  time 
again  .  .  .  without  failure! 

Under  the  worst  field  crmditions,  simulated  at  the 
Westinghouse  High  Power  laboratory,  the  new 
Kxtra  Heavy  Duty  “DX”  cutout  was  given  the 


thorough  kind  of  workout  that  ruwures  you  of  reliable 
circuit  prote<-tion  on  6.2,  7.8  or  16  kv  lines  .  .  .  with 
100-amp  continuous  rating.  A  rugged  load-break 
device,  shown  above,  is  available  for  economical 
switching  of  linm  under  full  load. 

For  further  information  on  the  improv*?d  “DX” 
cutout,  contact  your  Westinghfaise  Scales  Kngineer, 
or  write  direirt  to  W<*stinghouse  FMectric  (’orjKira- 
tion,  P.  O.  Box  868,  Pittsburgh  80,  Pa. 


you  CAN  BE  SUWE...IE  ITS  Westinghouse  ^ 
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A  new  high  in  continuous  and  momentary  current-carrying 
ability  is  reached  with  the  latest  Westinghouse  innovation  on 
the  Kl.  current  transfer  contacts.  The  heart  of  the  rotating  con¬ 
tact  at  both  hinge  and  break  ends  (on  Kl,  type  switches,  rated 
7.S  through  69  kv)  is  a  split  ring  of  compressed,  silver-plated 
continuous  copper  lihhon  that  offers  hundreds  of  individual 
point  contacts  for  perfect  operation  every  time.  Of  course,  they 
arc  completely  encased  for  absolute  weather  protection. 

I  he  split-ring  contact  is  another  advancement  in  the  Westing- 
house  long-iange  development  program  designed  to  do  a  better 
job  of  serving  the  utility  industries. 

Let  these  Westinghouse  quality  features  and  advances  work  for 
you;  weather-protected  biasing  springs  assure  positive  posi¬ 
tioning  of  break  jaws;  oilite  bushings  on  all  live-part  bearings 
afford  permanent  lubrication  ;onc-piccc  Beryllium  cobalt-copper 
break  jaws  provide  higli-prcssurc  line  contact. 

lor  complete  information,  contact  your  Westinghouse  Sales¬ 
man,  or  write  Westinghouse  I  lectric  Corporation,  l*.().  Box 
K6K,  Pittsburgh  30,  Pennsylvania.  j-«w33 


iWb.stindhou.sc 


you  CAN  ■■  SURE. ..If  irii 
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New  Westingho^ise  motor  mechanism 
with  everything  you  asked  for 


SAFE  EASY 

SWITCH 

OPERATJON 


Here’s  a  motor  me<'haniHm  with  the  clean, 
attractive  apfiearam'e  ho  im|H)rtant  in  many 
Hwitching  locations. 

The  c-ompact  cabinet  provides  completely 
weather-protected  manual  o|ieration  as  well  as 
electric.  Neoprene-KaHketed  doom  give  cabinet 
an  effective  weatherprtxjf  seal. 

Swinging  ac<'eHHory  panel  HimplifieH  wiring  .  .  . 
makiw  entire  mtH-haniam  rc'adily  acceHHible. 
Individually  adju.stable  make-and-bri'nk  auxiliary 
HwiU'h  contacts.  Itoomy  <'abinet  inU'rior  providm 
ample  H|)a<e  for  eaH.y  field  hook-up,  extra  auxiliary 
contacts,  additional  terminals  and  heater. 


Th<'  Hingle  <‘rHnk  haiuile,  Hton*d  inside  the 
encliMure,  provides  easy  transition  from 
motor  Ut  manual  o|s^ration.  No  fuss  with 
awkward  aic<*ssories  to  change  operatum. 

you  CAN  BE  suRE...iFiT^\\cstindhousc 


For  further  information  alxiut  WestinghouM*  Motor 
MiH'hanism  or  tlie  complete  line  of  Dim'onnectiiig 
Switches,  contact  your  Westinghouse  saltM  eiiginifr 
or  write  Westinghouse  EMeclric  C'orfioration, 

I’.O.  Box  H68,  Pittsburgh  3(i,  Pennsylvania,  j  oum 
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YOU  CAN  ACTUALLY 
SEE  SOAPSTONE 
OCT-O-DUCT  SIMPLIFY 
YOUR  JOB 


SIMPLE  FABRICATION 
ON  THE  JOB 

Simple  to  cut  with  an  ordinary 
saw.  Simple  to  taper  sawed 
ends  with  a  regular  shaping 
tool.  Simplicity  nwans  ccenamy. 


SIMPLE  PRE  CAST  BASE  BLOCKS 
The  correct,  inexpensive  Soap¬ 
stone  base  block  is  available 
for  encased  or  unencased  -  re¬ 
inforced  or  non-reinforced  jobs 


SIMPLE  CIRCULAR  C0UPLIN6S 
Simply  tap  them  into  place  by 
hand.  Polyethelene  couplings 
for  direct  burial -spiral  wound 
jute  for  encased  installation  — 
couplings  assure  you  everlast¬ 
ing,  secure  joint  protection. 


SIMPLE  4  FOOT  LENGTHS 
Easy  to-handle  Soapstone  OCT- 
O-DUCT  is  indispensable  in 
close  quarters . . .  invaluable  on 
any  |ob.  It  stacks  -  requires  no 
interlayer  spacers. 


New,  tapered-end  OCT-O-DUCT  is  easier,  faster  and 
cheaper  to  install  than  ever  before.  Its  many  time-  and 
work-saving  features  and  full  information  on  sizes,  bends 
and  accessories  are  contained  in  our  Catalog  and  our  In¬ 
stallation  Manual.  I'or  your  l-RIiE  copies,  drop  us  a  note 
on  your  letterhead. 

SOAPSTONE  DUCT  COMPANY 


3985  8««ch  $tr«*t 
0«kUnd  8,  CalifernU 


Subsidence  danger  dictated  the  use  of  reinforced  encasement 
tor  this  new  P  T  &T.  duct  course  below  lour  old  street  surfaces 
and  under  Southern  Pacific's  tracks  in  San  Francisco. 


Dt»tribut«d  in  W«Bf  by 


MAYOWELL  &  HARTZELL,  INC. 

SAN  mANCISCO,  lOS  ANGELES,  SAN  DIEGO, 
r>HOENIX.  PORTLAND,  SEATTLE,  SPOKANE 


\ 
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FOR  YOUR  GROWING  LOADS  .  .  . 

A  New  Standard 
of  Excellence 


Metering 


GENERAL 


ELECTRIC 


V-60  POLYPHASE  METERS 

by  general;  ELECTRIC  give  you 
all  the  advantages  .off  magnetic 


suspension  plus  extended  range 


Now  for  fast-growing  polyphase  loads  everywhere.  General  Electric's  New  V-60 
Polyphase  Meter  Family  with  magnetic  suspension  gives  you  greater  sustained 
accuracy,  eliminates  bearing  replacement,  helps  reduce  installation  costs  and 
offers  you  extended  current  and  potential  range  in  just  five  different  meters 


i  t 


YOU  GET  FLEXIBILITY  in  metering  your 
various  polyphase  loads  with  just  five 
different  meters.  The  new  General 
Electric  V-60  family  of  polyphase 
meters  includes  the  V-62  network 
meter,  V-63  (3-wire,  3-phase),  V-65 
(4-wire,  Y,  3-phase),  V-66  (4-wire, 
A,  3-phase),  and  V  68  (totalizing). 
The  extended  range  666  2  3%  of 
nameplate  rating— means  that  any  of 
the  V-60  family  of  meters  will  stay  on 
the  job  as  your  polyphase  loads  climb, 
whether  the  loads  are  residential, 
commercial,  industrial,  or  special  loads 
such  as  air  conditioning. 

YOU  GET  GREATER  SUSTAINED  AC¬ 
CURACY  in  the  new  V-60  meters 
because  magnetic  auapenaion  avoids 
losses  in  registration  caused  by  bearing 
wear.  In  the  V-60  meters,  you  get  the 
advantages  of  sustained  accuracy 
which  were  time -proved  in  the  more 
than  8  million  I-SO  series  of  single¬ 
phase  meters  in  service  today. 


YOU  DON'T  HAVE  TO  REPLACE 
BEARINGS  in  the  V-60  meters  because 
with  the  magnetic  auapenaion  sys¬ 
tem  there  are  no  bearings!  General 
Electric  magnetic  auapenaioncannot 
wear  out  .  .  .  even  after  the  equivalent 
of  300  years  on  accelerated  life  tests. 
With  ever  increasing  polyphase  loads, 
bearings  in  conventional  meters  be¬ 
come  worn  in  a  few  years.  With  the 
new  V  60  meters,  you  can  lower 
metering  costs  by  eliminating  bearing 
replacement,  due  to  bearing  wobble 
and  inaccurate  performance. 

YOU  CAN  SAVE  TIME  AND  MONEY  in 

installing  and  leveling  meters  because 
with  the  new  V-60  family,  meter  tilt 
is  a  negligible  factor.  Any  ordinary 
meter  operating  at  even  a  slight  tilt 
will  give  inaccurate  readings  and  will 
result  in  substantial  revenue  losses. 
Lab  tests  prove  that  G-E  meters  with 
magnetic  auapenaion  practically 
eliminate  revenue  losses  due  to  tilt. 


For  more  information  on  the 
new  V-60  family  of  polyphaae 
meters,  or  on  any  of  the  com¬ 
plete  G-E  line  of  meter  prod¬ 
ucts,  contact  your  nearest  G-E 
representative  or  Apparatus 
Sales  Office,  or  write  General 
Electric  Company,  Section 
623-1,  Schenectady  5,  N.  Y. 


GENERAL 


ELECTRIC 


IS 


HUSIfUllll 


NOW  fKOM  eSNlUAL  RKTRIC... 

Get  Accurete  Metering  of 
Heavy  Residential  Loads 
with  the  New  V>62  Meter 


New  General  Electric  Polyphase  Network  Meter, 
First  of  the  new  G-E  V-60  family  of  polyphase 
meters,  gives  you  all  the  really  great  advantages  of 
the  time-proved  1-50  series  of  single-phase  meters. 


FOR  OROWINO  POLYPHASE  LOADS  of 

both  today  and  tomorrow,  the  all-new 
V-62  meter  with  magnetic  auepenaion 
is  available  in  both  CUm  100  and  200 
rating!  in  either  socket  or  bottom- 
connected  types.  In  addition,  this  new 
network  meter  can  be  used  in  your 
3-wire,  3-phase  applications. 

MAGNETIC  SUSPENSION  in  the  V  62 
gives  you  the  real  advantages  of 
greater  sustained  accuracy  and  no 
bearing  replacement.  You  can  lower 
your  installation  costs  by  spending 
less  time  and  money  on  troublesome 
leveling  of  meters,  since  meters  with 
magnetic  auapenaion  are  less  af¬ 
fected  by  tilt. 

EXTENDED  RANGE  of  the  V  62  allows 
loads  up  to  666  2  /3%  of  rated  current 
to  be  metered  without  the  need  for 


current  transformers.  This  means  that 
meter  replacement  is  unnecessary  as 
polyphase  network  loads  grow  — 
whether  the  loads  are  residential  or 
commercial. 

MAXIMUM  SURGE  PROTECTION  comes 

from  coordination  of  surge-relief  gaps 
and  butyl-molded  coil  insulation.  The 
revolutionary  new  gap  system  in  the 
V-62  provides  outstanding  surge- 
current  relief  and  helps  avoid  lightning 
damage  and  costly  meter  bum-outs. 

ADDITIONAL  FEATURES  of  the  new 
V-62  network  meter  are  ease  of  assem¬ 
bly  and  disassembly,  excellent  calibra¬ 
tion  stability,  high  corrosion  resistance, 
interchangeability  of  registers  with 
present  meters,  outstanding  single - 
stator  perfornuince,  and  improved 
nameplate  visibility. 


T^greiS  Is  Our  Most  Important  T^oduct 

GENERAL^  ELECTRIC 


GET  ALL  THE  DETAILS  OF  THE  NEW  V-62  METER  BY  CONTACT¬ 
ING  YOUR  G-E  REPRESENTATIVE  OR  APPARATUS  SALES 
OFFICE,  OR  BY  WRITING  SECTION  623-1,  GENERAL  ELECTRIC 
COMPANY,  SCHENECTADY  5,  N.  Y. 
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conduilt. 
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Do  you  worry  about  control  circuit  installation  costs 

WHEN  YOU’RE  PLAYING  GOLF? 


You  $houldntl  Why  not  concnnirate  in¬ 
stead  on  breaking  90? 

Many  of  your  control  circuit  installation 
problems,  iiKluding  the  cost  problem,  can 
be  solved  if  you'll  specify  and  use  Rock- 
bestos  PNR  600  volt  control  cable  —  the 
cable  that's  been  proven  over  and  over 
again  through  more  than  1 4,000,000 
feet  of  installations. 

Here’s  why  Rockbestos  PNR  is  your  best 
buy  in  control  cables; 

•  With  it  you  save  on  conduit  and  fittings, 
cut  installation  costs. 


•  Rockbestos  PNR  lets  you  pull  a  1 2  con¬ 
ductor  control  cable  in  conduit  which  is  now 
carrying  ordinary  six  or  seven  conductor 
cable. 

•  It’s  46%  smaller  in  area  —  28% 
smaller  in  diameter  than  conventional  con¬ 
trol  coble. 


•  It's  flexible  from  167°  to  —  67°P. 

•  It's  light,  easy  to  handle,  pull  through 


Get  the  complete  Rockbestos  PNR  story 
—  write  now  for  detailed  specifications 
ortd  opplication  data. 


Nfw  rone,  cifviiANO.  Chicago,  pinMuiCH,  io5  angcus, 
DfTIOIT,  ST.  lOUIS,  ATIANTA,  DAtLAS,  OAKLAND,  SCATTU 


^  PHR 
Small  Diameter 
Control  Cable 


MORI  THAN  14,000,000  HIT  IN  SIRVICi 


K 


L 
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Greater  Capacity  on  Existing  Poles 


and  resulting  instnllntion 
*  iKtinoniicM  a  thrt***  pha.s«-  lran.sf<»rnM‘r  fuis  over 
lhn*o  sinKlc-|)has(>  units  an*  now  nft'atcr  than  over. 
Kxistinx  |x>I(‘k  can  Im>  utilimi  for  incr(’as(>d  coiinc- 
ity  transformers,  ('ostly  installation  time  is  re¬ 


duced.  Transfornu'rs  may  lx*  mounted  directly  to 
|M>lc.  f  {andling  convenience*  is  improv(>d  all  around. 

Get  the  complete  story.  See;  your  A-C  repre- 
s(*nLative  or  write  Allis-('h;dmers,  Power  l*k|uip- 
ment  Division,  Milwauke***  1,  Wisconsin. 


ALLIS 


I 


November,  1957— Electrical  West 


63 


Curvucore  Transformer 


Wound  Core  Design  Mokes  the  Difference 


Curmcore  dcwiKn,  p(‘rniittinK  the  nviximuin  uw  of 
|)rcff‘rre(l  oriental  mUh*!,  rc-Hultx  in  n  comiwK-t  itiri* 
with  low  loHiM-s  and  low  exciting  current  'IVantt- 
foriner  height  and  weight  are  reduced  considerably. 

CwfT«cor«  U  on  AIIU-Ch«liM«ri  Irod^mork. 


CHALMERS 


WHEN  yon  vonHidrr  expansion  . . . 
Ihe  most  im/Hirlant 
investment  you  ran  make  is  in 
the  creative  ability  of  men 


Complrlrit  SO  day  ahead  at  schedute  Ihu  new  60  OtXl 
KW  mteam  eteelric  unil  al  San  liernardtno  u  firtiduf 
ing  priifllt  toe  <  atilornia  h'lectrw  Power  <  umpiiny 


EASY  INSTALLATION 

On*  raoton  utilitm  find  th*  initallation  of  th*>* 
>witch*«  lo  aoty  it  th*  m*thod  for  ofTiiiing  th*  intar- 
pfiota  thoft  to  th*  rocking  intulotor.  Th*  thoft  h 
loid  in  iti  propar  position  ocrott  oil  Ihra*  photat 
ond  than  only  on*  bolt  par  phot*  It  lightanad  to 
complat*  th*  installation,  saving  valuabi*  inttaNa- 
lion  tim*  in  th*  fiald. 


TWO  COMPLETE  LINES 

W  lifii  eany,  lovt-t-tmt  in  llit-  firal  ri’<|iiirfint*iil  for 

ilitu-otiiu'r'ting  Hwitrhttt,  Soiilht-rii  Stalfn  oift-m  \oii  not  onti 
Ixit  t  MO  ('otll|r|t‘l«*  liii(*!<  from  Mflirli  to  iTioonc. 
lilt-  Ty|N‘  IH'IA  in  u  hif{li-i|ualil>  rorkfi-l>|M-  tlint-on* 
rifti  llial  in»“t-tn  NKMA  SlaiulartU  in  fVfry  Il  in 

availaltli*  in  volta^t*  ratingi*  from  7..')  kv  lliroiififi  kv  ami 
continuous  current  ratin^n  of  2<N),  4fMt,  anti  (tlHt  um|m. 

Tile  TyiN-  Ml  -I  A  is  a  liislrilmtion  level  tilting  insulator 
Awitcii  H|N‘cifii  ally  tiesi^neti  for  |>ole-to|>  mount iiijr.  it* 
dielectric  streiiftth  is  the  same  as  <4tanilard  levels  for  other 
distrihution  ef{ui|iment,  l>ut  it  is  iielow  NKMA  Stamlariis 
fttr  povver  switching  e(|uipment.  it  is  availaitle  in  vtr  Itage 
ratings  of  7.!)  anti  15  kv  anti  continutiiis  current  ratings  of 
20ft  anti  lOft  am|iH. 

iiotii  ty|ies  are  riiggetlly  constriit teii,  anti  will  provitie 
reliable  sw  itching  untier  all  service  comlitions.  Manv  utili¬ 
ties  thrtiiiglitiiit  the  iiatitm  have  ftiunti  in  these  switt  lies  the 
answi*r  tt)  their  neetis  for  low-ctrst,  easily  installeil  discon¬ 
necting  switt  lies.  So  can  ytni.  (>et  full  lictails  in  our  Millie- 
tins  5^4  Ml'  anti  .'{f)r>0. 


Southern  States 

EQUIPMENT  CORP. 

HAMPTON,  GEORGIA 


IN  CANADAi  Dominion  Cutout  Co.,  ltd.,  Toronto 


produce  24,000,000  kw  ? 


About  22,000 — so  far.  That  is  the  number  of  generators 
Electro- Motive  has  built  during  the  past  twenty  years,  for  a 
total  generating  capacity  of  more  than  24,000,000  kw. 


As  a  leading  manufacturer  of  elt*ctrical  equipment',  hdectro- 
Motive  has  not  only  produced  thousands  of  generating  units, 
but  in  the  process,  has  also  contributed  materially  to  ’'improv¬ 
ing  the  breed.”  Electrical  engineers  at  Electro-Motive  are  con¬ 
tinuously  cx|H;rimenting  with  new  design  improvements,  new 
prcK’esses  that  result  in  more  etficient,  longer-lived  units. 


It  is  this  background  of  experience  in  production,  design 
and  research  that  stands  behind  Electro- Motive  power  equip¬ 
ment.  It  is  your  assurance  of  dependability,  economy  and  long 
life  under  the  difficult  applications  of  low  load  factor  generation 
for  which  they  were  designed.  Why  not  ask  your  Electro- Motive 
representative  for  additional  information? 


1000  kw  units  for  use  on  sidings  or  placed 
on  piers  for  semi  permanent  use. 


500  kw  units  otter  excellent  mobility  for 
many  temporary  applications. 


t  I 

^  IMI  Hill*  ^ 


Electro-Motive  Division 

General  Motors  j[^  , 

LA  GRANGE,  ILLINOIS  \ 

Salaa  officam  In  Chicngo,  N*w  York,  St.  Loul*.  San  Franclaco 
In  Canada:  Oanarai  Motor*  Olaaal,  LImitad,  London.  Ontario 
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DEPENDABLE  OUTDOOR  LIGHTING  CONTROL 

. from  coast  to  coast 


TlirouKliout  tho  Unit***!  SIhIoh,  FwIut-Putco  unilH 
hiivc*  |)rovi(lt‘<l  mori'  Iiouth  of  di‘|M-ndithli>  liKlit 

rontrol  than  any  other  make  of  phot<H-li‘ctric  control. 
F'or  more  than  twelve  yeara  Fiaher-l’ieree  haa  aet  the 
pace  in  the  di^velopment  and  manufacture  of  photo- 
elwtric  controla  for  all  tyja-a  of  outdoor  liKhtinK. 

'I'lalay  Fiaher- Pierce,  hacked  by  an  organization  of 
<>00  |M‘ople,  otTera  unlimited  facilitiea  for  the  develop¬ 


ment  of  new  controla  and  allic*d  pnalucta  for  the  elec¬ 
tric  utility  industry  .  .  .  aa  well  aa  the  extensive  ar-rvice 
organization  that  stands  Indiind  each  F'-P  control. 
Whether  your  requirements  call  for  proven  lighting 
controla  for  any  tyja-  «>f  outd(M)r  lighting,  d<*velopment 
of  n<*w  electric  or  elect r«>nic  products,  or  engimn-ring 
service  in  the  inst.'illtttion  and  maintenance  of  lighting 
c«)ntrol  ayatems  .  .  .  call  on  F'iaher- Pierce. 


THE  FISHER-PIERCE  CO 

43  Paarl  St.,  So.  Brainiroo  8S,  Matt. 
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DELTA^STAR  INTRODUCES 


a  complete  line 
of  modem 
distribution 
transformers 


SINGLE  PHASE,  3kva  to  167kva,  15,000  volts  and  below 


!!•  K.Portkr  live. 

DELTA -STAR  ELECTRIC  DIVISION 


II*  K«1V|KTKK  IXC/*  delta-star  electric  DN/ISIOM 


Modern  from  every  standpoint 


Available  in  all  NEMA  ratings  . . . 
Skva,  Skva,  lOkva,  ISkva,  25kva, 
37'/2kva,  SOkva,  75kva,  lOOkva, 
and  167kva. 


PoicniionKiric  lilrution  (c<>l  (above)  determines  neulruli- 
radon  poini,  while  cloud  and  pour  lesis  measure  luw- 
temix’radire  limitations  of  the  inhibited  dielectric  oil  used 
in  all  IK'lla-Star  Transformers.  ASTM  methods  are  used 
on  all  basic  materials. 


DELTA-STAR  TRANSFORMERS 
offer  outstanding  quality, 
serviceability,  and  economy 


The  extensive  experience  of  Delta-Star 
engineers  in  power  and  distribution  equip¬ 
ment  has  produced  an  entirely  new  and 
complete  line  of  pole-type  distribution 
transformers,  built  to  Nl  MA  standards. 

IX‘lta-Star  Transformers,  in  single-phase 
ratings  from  3kvu  to  I67kva,  in  standard 
voltage  through  l5,lKM)v,  are  new  in  every 
detail.  The  latest  production  and  testing 
methods  and  equipment  are  used  to  assure 
that,  from  the  inside  out,  every  Delta-Star 
Distribution  Transformer  meets  rigid 
Delta-Star  design  specilications. 

Some  of  the  new  improvements  which 
contribute  to  the  small  si/e,  light  weight, 
and  easy  maintenance  of  Delta-Star  I  rans- 
formers:  A  new  core,  a  smaller  coil,  im¬ 
proved  insulation,  corrosion-resistant  tank 
design,  and  a  high-strength  easily-stacked 
shipping  crate. 


SEND  FOR  CATALOG 

lor  complete  information  on  the  new 
Delta-Star  Transformer  line,  get  the  new 
16-page  illustrated  catalog.  Drop  a  card 
to  IT.  K.  I’orter  fompany,  Inc.,  Delta-Star 
I'lectric  Division,  I7lh  A  Cambria  Sts., 
I'hiladelphia  .32,  l*a. 

RATBMTS  ARRLIBD  POIt 


Kcicnticss  production-linc  tests  at  Delta-Star  measure 
ratio,  impedance,  excitation  current  and  loss,  polarity, 
insulation  power  factor,  andcorona  Applied  and  induced- 
potential  dielectric  tests  further  assure  a  quality  product. 


Impulse  Test  Area.  Here  Delta-Star  engineers 
give  impulse  tests  to  each  transformer  produced. 
This  IS  but  one  of  the  many  additional  tests 
which  guarantee  a  product  that  meets  the 
stringent  requirements  established  by  Delta-star. 


II*  K*  INmTKR  <  lx€ 
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COVER 


CORE-COIL  ASSEMBLY 


PORTER  CORE 


SPECIAL  FEATURES 


.  .  .  that  help  make  Delta-Star  Transformers 
small,  light  in  weight,  easy  to  maintain 


Designed  to  eliminate  surge  flashover  inside  tank .  High- 
voltage  bushings  are  corona  free  at  operating  voltages. 
All  porcelain  is  wet  process  for  high  strength. 


All  of  bron/e  alloys,  fin  plafed  to  receive  either  alumi¬ 
num  or  cupper  conductors.  All  openings  meet  latest 
Nl  MA  standards. 


One  piece  non  corroding  clamping  band,  re  usable 
nitrile  rubber  gaskets.  Positive  seal  and  natural  shed¬ 
ding  of  water  assured. 


Handle  grip  above  oil.  Shorting  bar  under  spring  tension 
to  assure  positive  positioning  Line  leads  brought  to 
wet  process  porcelain  base  tor  ease  of  servicing. 


Heavy  Formvar  wire  wound  on  new  Delta  Star  winders, 
liberal  and  balanred  insulation  Ample  ducts  provide 
iiiammuni  (uuling. 


Securely  anctiored  to  tank  wall  Impossible  to  shift  core 
or  coil  even  under  severest  operating  conditions. 


A  wound  core  of  grain  oriented  cold  rolled  silicon  steel. 
Unique  design  results  in  low  exciting  current,  smaller 
lank,  ininimuni  weigfit 


Special  design,  in  accordance  with  NfMA  standards, 
ininirni/es  number  of  external  parts  Pressure  tested 
to  assure  perfect  seal  Uniform  design  permits  inter- 
<  liangeability  between  different  kva  si/es. 


Provides  maximum  corrosion  protection.  Special  metal 
preparation  prior  to  alkyd  painting  All  primer  and  finish 
coals  baked. 


Inhibited  oil  supplied  unless  otherwise  specified.  Spe¬ 
cially  processed  immediately  before  filling,  to  raise 


dielectric  strength  to  maximum  level. 


^•PoKTKii  Company,  Ixc. 

DELTA -STAR  ELECTRIC  DIVISION 

Potter  t)ivisiuns  Cleveland,  Connors  Steel,  Della  Star  t.lecfric,  Henry  Disston,  lescfien  Wire  Rope.  Quaker  Rubber, 

Refrat  tunes.  Riverside  Alloy  Metal.  Vulcan  Crucible  Steel.  W  S  fittings.  H  K  Porter  Company  (Canada)  Ltd. 


PRINTED  IN  U  S  A. 


When  a  job  calls  for  ACSR 
. . .  it  calls  for  Anaconda 
cable  experience 


PriKliK-ing  top  ipialitv  Iratisinissioii  mpiirrs  inort- 

than  a  rca<l\  siip|ilv  of  metal— intpiXT  or  alomiimiii.  I'he 
most  vital  in^rtHlieiit  of  f'lMxl  eahle  is  the  mamifaetorer’s 
nihlf  e.r/wn'enre. 

The  ehou'e  of  metals  may  ehanj'e,  (le|M-ii<liii^  on  «*eo- 
iiomie  or  other  r-onsiderations.  Ihit  eahle  re4|uirements 
ami  th«‘  skills  ami  knowledge  involve<l  in  making  de|M'n<l- 
uhle  transmission  lines  do  not.  Whether  eop|M-r  or  ahimi- 
niim  ...  it  will  |)av  von  to  call  on  the  M.in  from  .\naeonda. 

If.ieked  hv  the  hroa<lest  line  of  wire  and  eahle  in  the 
imhistrv,  in  Ixith  eop|X‘r  and  ainminnm,  he  is  Ix'st  quali¬ 
fied  to  ht‘lp  von  arrive  at  the  most  practical  and  economi¬ 
cal  answer  to  vonr  cahl<‘  ne4‘ds. 

Multi-mill  mannfactnring  facilities  —  strategically  lo- 
cat«-d  across  the  conntrv  —  assure  s|X‘«‘dy  s<Tvice.  .An.i- 
conda  \\'ir«*  &  (Jahh-  (Company,  2o  Ifroatlwav,  \«‘\\  York 
•I,  \«*w  York. 

FASTEST  WESTERN  SERVICE  —  At  ( )r.mge,  ( !ahlornia.  Ana 
conda's  expanded,  miMlcrni/ed  mill  fahric.ites  and  st(M  ks 
(-op|)er  and  ainminnm  wire  ,ind  eahle  for  ct  cri/  fi//w‘  of 
apjilu'ittion.  Anacoml.i's  Wcsl«-rn  I  )istrihntors  thus  can 
assnri'  the  fastest  ixtssilih'  service  on  .dl  West  ( loast  nei*ds 
.Anaconda  Sales  Offices;  I  .os  .Angeli-s,  S;ni  l‘'r.mcis<  ii 
S«‘atth-,  l)«-nver. 

SB*  THB  MAN  PROM  ANACONDA* 

POR  ALUMINUM  WIRB  AND  CARLS 


IHIGHWAV  FOR  POWER.  Ali.icoiida  TWi  I  .Mini  ACSK  inslallecf 
tliroiigli  riit'^ed  Catskilf  Moimlains  liy  NV-w  York  State  Kfet 
trie  &  (*>as  ()or|Miralioii. 

LINEMAN  (l)i‘lou  ),  sl.mdiiig  near  slowly  revolving  reels  of  eahle, 
uses  sonnd-|M>wered  phone  to  talk  lo  <  alile-pnlling  crew  alHMil 
one-half  mile  away. 

RUllOOZER  (lou  er  li  ft)  polls  eahle  from  t  or  .Y  reels  np  and  over 
.Y  |Hile  dead  end  and  on  to  the  next  II  sirneinre.  "(’at”  had  lo 
let  itself  ilown  inonntainside  hy  winch.  ^ 


keh 


i 


74 


Electrical  West— Vol  119,  No  5 


ELECTRA'S 

HUSBAND 


"They  Are  Growing  Pains" 


1'^  KA  w<is  i(il)  tliiiiiihin)' 

iliioii^li  a  (o|i\  •»!  Ki  I  Cl  Kif:Ai. 
U'lsi  lli.il  I  li.id  Icll  oil  iIk' 

( oiler  l:il(l(-.  Sii(lil<‘iily  viiiic  iteiii 
l.lll^ll(  liet  aticniion  and  she  hxiked 
ovei  and  said;  "l(  says  lieie  ilial  (he 
|>oivei  company  was  insliniiK'iital  in 
lllin^^n^  a  new  assenihly  plant  to 
this  area  that  will  employ  ‘2,2011  |k-o^ 
pie.  Is  that  ^ocNlr  It  seems  to  me 
that  things  aie  ^ettiiif'  alio^elhei  too 
iiowdi'd  aionnd  heie  as  it  is  without 
^>oin^  out  and  dia^^in^  nioie  jM-ople 
and  c  ars  into  i  he  ac  t.” 

"Now,  Mecti.i,  yon  know  yon’ie 
not  Koinn  to  slop  piojciess,”  I  chided. 
"Ilc-sidc-s  the  power  company  |M‘ople 
weie  only  lltllillin^  one  o|  their  oh 
libations  as  a  ^ocmI  c  iti/en  cd  the  c om 
nninity  hy  directly  helping'  its  ecct 
rioinic  growth.  It's  all  part  c>|  what 
they  call  area  development.  Mc>ie 
and  more  ntiliiies  are  setting  np 
sep.iiate  cle|)ai tmc-nts  just  to  do  this 
veiy  thinn.’’ 

"I  don’t  s<-e  why,"  said  l.lectia.  "It 
seems  to  me  the  (ihamliet  ol  (lorn- 
meicc*  cIcN-s  a  pretty  ^oc>d  joh  in  that 
c  onnec  lion  all  hy  ilsell." 

"( )h,  iheie  is  nine  h  moie  to  il  than 
meiely  liyin^  to  ^el  new  pl.ints  to 
liM.ile  in  the  .ne.i.  (a>nnmitiity  de 
velopmeni  c-mompasses  mans  oihei 
ohjec  lives.  Iloweset,  the  hiilli  ol 
new  plants  .ind  ihe  ^lowih  ol  older 
pl.ints  in  the  commnnity  are  ahso 
liilely  esseniial  just  to  keep  pace 
ssiih  the  ^towiii^  tnnnhei  ol  |ohs 
that  have  to  he  piovided  loi  oni 
^lowin^  popnialion.  II  jobs  aic-n’i 
available  lor  the  youngsters  when 
they  ^low  irp  they  will  emi^iale  to 
other  arcMS  so  they  tan  linci  siiilahle 
work.  I  hen  you  have  the  e\|H-nse 
ol  educating*  a  whole  new  ^eneiaiion 
ol  woikers  without  ^ettitl^  any  ol 
ihe  henelits  that  thes  coiilcl  ptcKluce 
in  voui  own  aiea.” 

"I  don't  think  that  ai^umetit  is  tiHi 
salid,”  reioiU'd  Klectra.  "It  seems  lo 
me  that  most  youtiKstets  want  to  ^et 
aw.iy  Itom  home  leKatdless  o|  the 
hut  that  jol>^  mi^ht  he  waiting  loi 
them." 

"And  that  statement  just  |Miints 
up  anothei  phase  ol  aie.i  cle\elo|>^ 


meiit."  I  could  see  that  Klectra  was 
met  ^oin^  to  cltcip  the  subject  easily 
V)  I  slip|)ed  hack  in  tny  chair  and 
continued;  "And  that  is  the  joh  o| 
making  the  cemimnnities  in  the  area 
mote  pleasant  and  attractive  |>laces 
lo  live.  I  here  have  hc;eti  some  utili¬ 
ties  that  s|ionsoi  slum  clearances, 
otheis  have  sutcesslully  put  on  clean 
up  and  pairtt-up  campaigns,  a  great 
many  c>|  the  companies  that  have 
dams  and  reservoirs  in  their  hydro 
systems  make  their  land  available  to 
ihe  |>nhlic  lor  leiiCMtional  purposes 
.ind  do  a  lot  ol  other  things  that  help 
make  theii  territory  a  gcM>cl  place  to 
work  and  live." 

"It  scTiiis  to  me,”  said  Klectra, 
"that’s  a  pretty  iat  cry  from  deliver 
ing  kilowall-hotrrs." 

"Maylu-  it  is  and  maylK*  it  isn’t," 

I  said  gnardedly,  "hnt  you  rmrst  re- 
inemher  that  the  utility  and  its  em 
ployees  have  to  live  here  tcM).  The 
employec-s  can  move  hut  the  com¬ 
pany  can’t.  Ilel|)ing  hirilci  a  sound, 
stable  community  is  not  only  gcHnl 
business  lor  the  company  hut  it 
makes  lot  pleasanter  living  condi¬ 
tions  lot  everyone." 

"N'ou’te  hegintring  to  make  sense"," 
conceded  Klectra.  ".Anything  that’s 
devoted  to  civic  imptovement  and 
iH-antilic ation  ceitainly  is  to  he  ccttii- 
menclc-d.  Ilowevei,  it  seems  to  me 
that  there  ate  ceitain  dangers  in  eti- 
cciutaging  a  lot  c»|  inchrsttial  plants 
to  come  out  and  settle  dcrwti  in  oitt 
hat  kyatd." 

"It’s  not  that  way  at  all,"  I  temon- 
str.ited.  "  I  his  area  development 
thing  is  hetotning  cpiite  a  scientific 
picMluction.  .A  real  gocMl  area  de 
velopment  |itogtani  is  the  result  ol 
.1  lot  ol  hard  work  hv  ntany  ertgan- 
i/.itiotts.  It  dcK'stt’t  go  oirt  alter  just 
any  old  plarrt  hni  it  makes  a  carelul 
evalu.ition  t>|  the  itatuial  tt‘souttes 
ol  the  area,  the  labor  situation  with 
p.itiicular  relerente  to  the  availahil 
ily  ol  s|Mcial  skills,  the  transporta¬ 
tion  costs  .inci  m.nket  ptos|M‘ct>  and 
nt.inv  other  l.ictots.  Ilretr  it  sets 
.drotrt  to  irrterest  plants  that  could 
ktse  these  s|>ecilit  advantages  and 
corrcetrtt.ries  otr  hritrging  sonre  of 


tlrettr  itrto  the  fold.  .Atrcl  yoit  ttrighl 
Im*  interested  in  the  fact  that  rtrost 
plants  don’t  warn  to  sit  itt  your  back¬ 
yard,  as  you  put  it.  l  ltey  want  to 
get  out  where  there’s  rernttr  lor  ex- 
[ratrsiorr,  plenty  ol  parkitrg  space  and 
access  to  highways  and  railrciads.  Itt 
lact,  the  tttcMlern  trettcl  is  lot  the 
larger  corttmutrities  to  set  aside  s|>e- 
cial  industrial  cleveloprttertt  tracts, 
reserved  s|)ecial  lor  ttew  inchrstries. 
Dowtr  San  Diego  way  they  have  otte 
hig  tract  tesc‘rvc‘ci  for  light  irrehrstry 
attd  another  area  that  is  set  aside 
for  cotttpanies  of  the  research  ty|x  .’’ 

"  I  hal  makes  a  lot  ol  sense,"  said 
Klec  tra  enthitsiastically.  "'ritere’s 
more  thatt  rtreets  the  eye  in  this  sith 
ject.  How  centre  all  of  tts  |)oor  cottt- 
tttott  citi/etrs  haven’t  he.;ttd  tttote 
ahoirt  this?" 

".Merst  |)eo|)le  aren’t  irtterested  itt 
how  it’s  clotte,  hut  itt  the  residts. 
When  you  see  a  cerrttmunity  where 
jobs  are  pletttiful,  the  sttc'ets  ate  well 
iii>hlcd,  |K‘c>ple  IcMtk  bright  attd  alert, 
and  there’s  an  air  of  goittg  plates  in 
the  genc'tal  conversatiott,  yoit  can  Im‘ 
pretty  sure  that  area  clevelo|>tttettt 
work  is  payittg  olf  attd  that  the  util¬ 
ity  has  been  playittg  a  leading  part 
itt  the  ptograttt.  While  its  tctle  titav 
rtot  he  widely  itnderstcMKl  by  the 
|)Opitlate,  the  civic  IcMclers  attd  hitsi 
ness  tttetr,  at  least,  c;tn’t  help  hitt  tec- 
ogtti/e  the  inihtettce  attd  civic  coit 
sc  ioitsttc'ss  of  the  |)ower  cotttpatty. 
Altet  all  it  takes  a  lot  ol  orgatti/a 
tiotts,  a  gocxl  tttany  |>c‘o|)le  and  sottte 
ptetty  bioaci  gage  plattttittg  to  kcTp 
art  .ttea  developtttettt  |>rogtattt  toll 
iitg  attd  itttclet  corttrol." 

"I  cart  see  where  it  rttight,"  said 
l.lectta,  "hut  jitst  the  sattte  I  ligitre 
ii  would  be  a  gcKMl  idea  if  more  |ieo 
pie  kttew  aboitt  what  was  goittg  ott 
.iloitg  those  litres.  Do  yoit  sup|x>se 
that  you  could  gel  one  of  your 
Iriends  Iroin  the  |>owet  ccMiipaiiy  to 
come  and  addiess  out  women’s  club 
c»n  the  subject?" 

"  riiey  certainlv  should.  Voir  girls 
ate  an  area  that  lias  been  developcxl 
more  by  the  jnilitic  ians  than  by  busi¬ 
ness  and  it  is  high  time  we  do  de¬ 
velop  you— with  interc'St” 


reasons  lor 
remarkable  service 
of  ALLIS-CHALMERS 
3-phase  regulators 


Tho  oxtra  heavy  tap-chnngiiif;  mecha¬ 
nism  is  built  to  withstand  the  most 
severe  operating  conditions.  From  the 
rigid  mounting  frame  of  bolted  and 
weld»*d  construction  down  to  the  small¬ 
est  com|K)nent,  all  parts  are  sized  for 
long  service  life.  In  fact,  a  unit  recently 
inspected  after  20  year.s’  operation 
showed  no  appreciable  wear. 

In  addition,  the  quick-break  tap 
changer  operates  on  balanced  spring 
principle — snubs  fast  moving  parts  to 
quick  stop  without  shtxrk. 

Six  types  of  Icxrking  devices  add  to 
rigidity  of  mechanism.  Wired  bolt 
heads,  fine  threaded  bolts,  prick  punch¬ 
ing,  locking  stritM,  lock  wa.sher8,  and 
nuts  arc  all  u.sed  to  assure  rigidity  year 
in  and  year  out. 

The.se  are  only  a  few  of  the  many 
reasons  for  the  remarkable  service 
record  of  Alli.s-Chalmf‘rs  3-phas<*  regu¬ 
lators.  For  all  the  reasons,  contact  your 
local  A-C  office  or  write  Alli.s-(’halmers, 
Power  Equipment  Division,  Milwaukee 
1,  Wisconsin. 


ALLIS-CHALMERS 
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editorial  views 


Plan  Now 

AS'l  l NA'rORS  please  note, 
The  holiday  season  is  t^nly  a  few  short 
weeks  away  and  h'eltrnary  will  he  here 
almost  before  we  realize  it,  h'ehruary  is 
an  important  month  Itecanse  it  is  the 
time  that  the  entire  electrical  industry 
mobilizes  to  tell  its  story  to  the  j.(eneral 
public  through  National  Electrical 
V\'eek,  Since  the  inception  of  National 
h'.lectrical  Week  in  V)S()  the  concept  has 
^rown  steadily  in  stature.  In  1957  Na¬ 
tional  Electrical  Week  moved  into  the 
area  of  bi^  league  promotion, 

IWeryone  in  the  electrical  industry  has 
a  stake  in  the  impact  that  National  Elec¬ 
trical  Week  makes  oti  Mr,  and  Mrs. 
America,  It  is  not  a  moment  too  soon 
tr)  mobilize  f«)r  the  195H  observance 
Special  camjiaip^ns  shoubi  be  beyond  the 
planninj>;  stajj^e  now.  Speakers  for  local 
civic  and  service  clubs  slmuld  l)e  arranged 
for  ami  offered  to  proj^ram  chairmen 
who  are  now  fillinj.^  in  their  first  (piarter 
schedules,  ()ther  local  activities  during 
the  week  of  I'eb.  9-15  shoidd  be  investi- 
^.fated  to  see  if  there  is  some  fj^oofl  way 
of  combininj^  the  electrical  stf»rv  witli 
sHch  activities. 

If  nothing  seems  to  he  happeiiin^ 
locallv  up  to  this  time,  why  not  ),fet 
together  with  your  associates  and  trade 
allies  to  insure  that  National  Electrical 
W'eek  ^ets  the  iiro]ier  recoj^nition  in  your 
service  area? 


20  to  1 

A  N()'rillCK  forward  step  has  been 
■*  ^  taken  toward  w.ater  heater  standar<li- 
zation — a  much  needed  movement  in  the 
interest  of  economy  and  simplification 
Recommendations  of  a  si)ecial  study 
j»^roup  of  electric  utilities  and  water 
heater  models  and  heating  element  com- 
hinations  woidd  meet  the  need  of  75^,'  of 
the  industry,  'I'hese  same  10  models  em 
brace  four  tank  sizes  and  six  combina¬ 
tions  (if  upper  and  lower  heating  »*le 


ments,  Eour  tank  styles  are  included. 
These  recommendations  result  from 
exhaustive  studies  of  returns  from  na 
tional  surveys  of  both  utilities  and  manu 
facturers.  With  the  growth  in  size  and 
diversity  of  the  domestic  load,  the  need 
for  hij^hly  refined  combinations  of  ele 
ments  and  tank  sizes  apparently  is  be 
cominjif  much  less  urj^ent  in  the  minds  ot 
individual  power  sui)pliers.  It  is  to  be 
hoped  that  the  j?oal  of  a  minimum  num 
her  of  electric  water  heater  models  can  hi- 
achieved  through  the  cooperation  of  th»- 
manufacturers  and  the  utilities,  ('ustom 
er  selection  would  be  facilitated,  instal 
lation  problems  .and  costs  very  likel) 
would  be  affected  beneficially  by  stand 
ardization,  and  the  production  and  distri 
but  ion  of  this  appliance  would  be  facili 
tated.  d'he  new  recommendations  are 
worth  the  stmly  and  serious  considera¬ 
tion  not  oidy  of  the  commercial  dei)art 
ment  but  also  of  the  distribution  engi 
neers  and  system  planners. 


Let's  Face  It 

ON  h'Rll.)A\’,  ()ct.  4,  the  Soviets 
demonstrated  that  the  United  States 
had  been  relegated  to  a  second-class 
power — scientifically,  d'here  are  a  fev\ 
prominent  scientists  ami  educators  who 
have  susi)ected  this  for  sotne  time  but 
it  took  the  successfid  launching  of  the 
first  earth  man-ma<le  satellite  by  the 
avowed  enemies  of  <tur  particular  system 
of  living  to  show  just  how  far  the  free 
world  is  lagging  behind  the  parade  to 
new  scientific  horizons. 

No  one  can  deny  that  the  Soviet  sue 
cess  is  a  scientific  break-through  of 
enormous  scientific,  political  and  stra 
tegic  imj)lications, 

'The  alarming  part  of  it  all  is  that  thi> 
first  cotupiest  of  space  is  only  one  of 
many  important  scientific  achievement' 
in  which  the  United  States  had  little  or 
mt  influence,  d'he  earth  satellite  came  a- 
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a  stunning  surprise  to  the  tree  scientific 
world  but  it  was  no  more  surprising  than 
the  day  when  U.S.  bomber  pilots  over 
Germany  reported  that  “they  were  being 
chased  by  aircraft  without  propellers.” 
If  anyone  in  the  United  States  dreamed 
at  that  time  that  the  (iermans  had 
readied  jet  propulsion  to  the  point  of 
combat  efficiency,  it  had  been  kei)t  a  deep, 
dark  secret  from  the  other  services. 

Nor  is  the  earth  satellite  much  more  of 
a  surprise  than  the  day  (ierman  rockets 
began  to  fall  on  London.  .\ir  reconnais¬ 
sance  had  picked  up  the  construction  of 
rocket  launching  sites  months  before  that 
fateful  day  but  no  one  on  this  side  of  the 
•Atlantic  Ocean  could  figure  out  what 
these  curious  installations  were  for — and 
allied  intelligence  spent  millions  of  dol¬ 
lars  and  not  a  few  lives  in  trying  to  de¬ 
termine  the  fact  that  rockets  were  real 
atid  not  the  product  of  cmnic  strip  writ¬ 
ers’  imagination. 

Lven  the  successful  completion  of  the 
.Manhattan  project,  and  the  first  atomic 
hojiib,  cannot  be  claimed  as  a  U.  S.  scien¬ 
tific  victory  for  the  initial  concept  ami 
etiergy  formula  were  the  i)rf>duct  of  a 
mind  trained  to  ICuropean  scientific  dis¬ 
ciplines  and  the  actual  production  of  the 
first  nuclear  reaction  was  under  the 
supervision  of  an  1  taliati  -  born  and 
Italian-educated  .scientist.  Thus,  in  the 
four  most  important  scientific  achieve¬ 
ments  in  the  i>ast  LS  years,  jet  propulsion, 
rocketry,  nuclear  energy  and  space  mis¬ 
siles,  the  United  States  has  i)layed  a  rf)le 
of  the  copier,  improver  and  f)roducer 
rather  than  the  initiator. 

These  are  cohl,  hard  facts.  It’s  time 
to  find  otit  why  the  United  States,  with 
all  of  its  scientific  resources  and  much 
l)ubHci/ed  “know-how,”  is  following 
rather  than  leaditig  in  the  break¬ 
through  into  new  areas  f)f  critical  sci¬ 
entific  knowle<lge.  It’s  time  to  ask  (>ur- 
selves  if  our  whole  educational  system 
isn’t  geared  to  me<liocrity,  wlu’ther  <»ur 
use  of  scientific  mind>  isn’t  tinged  with 
too  much  commercialism,  whether  our 

1 


utilization  t>f  available  funds  isn’t  coti- 
trolled  more  by  political  logrolling  and 
selfish  jockeying  for  position  than  it  is 
by  a  clear  de<lication  to  giveti  scientific 
objectives.  It’s  time  to  face  up  to  the 
({uestion  whether  the  free  worhl  can  act 
with  the  single  mindedness  of  purj)osc 
that  has  been  demonstrate*!  in  a  state- 
controlled  culture. 

The  satellite  that  is  now  circling  above 
our  heads  every  minutes  is  a  taunting 
reminder  that  the  scieiitific  prestige  of 
the  free  world  has  suffered  a  damaging 
blow.  It  is  i)roof  positive  that  concerted 
action  to  attain  scientific  initiative  is  in 
order  at  all  costs.  It  is  n*)t  a  matter  of 
pride.  It  may  be  a  matter  of  survival. 


What  Price  Federal  Power? 

real  costs  of  subsidize*!  fe<leral 
power  have  been  ably  illustrated  by 
Pennsylvania  .Setiator  Martin,  auth*)r  of 
a  bill  t*)  make  'I'VA  self-financing  and 
self-supp*)rting.  The  Senat*>r’s  c*)mments 
are  illumitiatitig: 

“'The  pc*)ple  *>f  my  state  have  fur- 
nishefl  m*)re  than  $147,()(K),()(X)  *)f  the 
total  c*)st — which  is  aluuit  six  times  as 
much  as  Tennessee’s  share  *)f  less  than 

$25.a)(),orx).” 

Here,  as  reported,  are  the  costs  t*> 
*)ther  states  fin  millions  of  *h)llars)  c*)ni- 
pared  t*)  Tennessee’s  $24.7  million:  Cali¬ 
fornia,  $172.8;  Illinois,  $1.S().‘7;  .Marylan*!, 
$36.8;  Massachusetts,  $66,2;  Michigan, 
$102.0;  New  York,  $204.1 ;  Texas,  $84.0; 
Washington,  $31.8;  Wisc*»nsiti,  $4f).8. 

In  all,  the  taxpayers  of  22  states  each 
pai<l  m*)re  than  th*)se  *»f  'Tentiessee  for 
the  'I’VA — an<l  Tennessee  *il)taine*l  a 
titility  worth  nearly  $3  billi*)n  f*>r  an 
actual  I'ennessee  taxpaver’s  investment 
of  less  than  one-tenth  that  amount. 

I’'*»r  (’ongress  there  is  this  t*»  c*jn- 
sifler — public  power  projects  may  *lupli- 
cate  the  'I'X'A  ^tory  in  several  *tther 
sections  of  the  n;iti*»n. 


NUMBER  OE  STATIONS  WITH  ANNUAL  HEAT  RATES  BELOW  10,000  BTU/KW-HR 


Latest  FPC  report  shows  electric  utilities 
achieving  higher  steam  plant  efficiencies 


UNITED  STATES  UTILITY  6TEAW  STATIONS 
WITH  HEAT  RATES  BELOW  10,000  BTU/KW-HR 


year 


America  it  getting  better  steam  stations  and  more  of 
them,  according  to  the  latest  report  of  the  Federal 
Power  Commission.  In  1956,  a  total  of  47  plants  passed 
the  traditional  yardstick  of  power  plant  efficiency  less 
than  10,000  Btu’s  per  kilowatt-hour.  And  there  were  ten 
stations  with  a  heat  rate  below  9300  Btu/kw-hr,  a  heat 
rate  which  was  first  reached  in  1953. 

This  dramatic  proof  of  progress  by  the  industry  in 
boosting  system  efficiency  is  a  tribute  to  the  way 
electric  utilities  co-ordinate  the  efforts  of  consultants, 
manufacturers  and  suppliers  -  a  co-ordinated  effort 
which  is  necessary  to  meet  anticipated  load  economi¬ 
cally,  thus  keeping  electricity  today’s  greatest  bargain. 

Of  the  47  "most  efficient”  steam  plants,  39  are  equip¬ 
ped  with  one  or  more  General  Electric  turbine-gen¬ 
erators,  and  29  have  G-E  units  exclusively.  General 
Electric  also  contributes  generating  units  to  9  of  the  10 
stations  topping  the  list  (below  9300  Btu  kw-hr) — 7  of 
the  stations  are  exclusively  G.E.,  and  2  partially  G.E. 

General  Electric  is  proud  to  be  a  contributor  to  this 
outstanding  achievement  by  the  electric  utility  industry. 
Through  continued,  close  co-operation 
with  utilities,  their  consultants,  and 
through  a  continuing  program  of 
research  and  development.  General 
Electric  is  preparing  to  further  its 
contributions  to  efficient  operation. 

General  Electric  Company,  Section 
301-367,  Schenectady  5,  N.  Y. 
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latest  ffC  REPORT  thowi  total  numbor  of  "top  •fficioncy"  plonti  it 
incrooiing  but  th«  numbar  with  hoot  rotat  of  la>t  thon  9300  Btu/kw-hr  it 
incraoting  at  on  avan  fottar  rota  o  tributa  to  tho  induitry'i  progratt 
in  maating  onticipotad  load  with  avar-lncraoting  afficiancy. 


TO  HELP  LITILITIES  ochiava  avan  highar  powar-plont  afficianciat,  G.E.'i 
Turbina-Ganarotor  Oavalopmant  Laboratory  it  oxploring  tomorrow's 
powar  ganarotion  problamt  today.  Full-tcala,  low-pratiuro  tatt  turbina, 
laft,  it  but  ona  of  tha  lob't  focilitiai  for  tatting  and  avaluating  full-tiia 
turbina  and  ganarator  parts  undar  actual  oparoting  conditions. 
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The  electric  industry  needs  young  engineers.  Can  you  answer 
the  question  that  many  1958  graduates  are  asking  .  .  . 


Why  Choose  a  Power  Career? 


I  lu-  S|>(itiiik  is  ii<n  K'Mii^  lo  iii.iki 
ii  iiny  fiisifi  to  u'tiiiil  ^oull^  cii 
into  llif  t»0«ytlc  lifUl  iu*xt 
Npiiii^.  I  li(*i(‘’s  a  tan^il>ll‘  ^'laiiiotn 
to  till'  elt't  lioiiiix  iiidiislis  that  Iiun 
(aptiiK-d  the  ilna^^^ation  ol  iiiom 
anil  inoic  ol  ihf  yonn^  <nj>inf«'i n 
anil  Mi(nli>«ts  ol  thr  lonniix.  I  he 
|jai(‘  ol  lu-u  il<‘\(‘lo|)nu‘nis  in  ilu* 
iniiiowavc  .iit'a,  lan^in^  all  lIu-  way 
lioni  loloi  u  li‘\ision  to  spait*  shi|is. 
laiinot  li('l|i  hill  pioihiit*  the  illusion 
o|  lajiiil  cxp.iiision,  ^iral  o|i|ioilnni 
iii-s  anil  a  irwaiilin^  |iio|rssional 
’.•lowlh  loi  the  MMin^  iiicn  who  aic 
ahoiil  lo  I  liooH*  ihi'ii  lilrliini'  i.iirri 
in  i-ii^ini'i'i  iii^ 

li  s  not  Mii|>iisin^,  tluicloir,  ihai 
I  hi-  (‘III  nil  powci  inilnsiiy  has  to 
hi-  satisiicil  with  a  iiiniinishin)>  ninn 
hri  ol  the  cn^iiu-ci  in)>  ^laihiali-s.  It 
is  alainiin^  that  so  h-w  o|  ilu-  lop 
iiii-n  in  till-  ^iaihiatin)>  i  lassi-s  esen 
lonsiilci  a  laicct  in  the  clcitiii 
power  lielil.  l  ot  ihe  piohleins  ihal 
loniiont  ihe  |>owei  inilnsin  in  the 
next  Keneiation  lan  ihalh‘n^e  the 
hrsi  hiains  anil  the  most  iliseisilieil 
ex|M-iienie  that  lan  Ih-  hioiit>ht  lo 
Ix-ai  on  iheni. 

(dainoiii  I’his  ()p|M»i iiiiiiiy 

Ihe  eleiliii  jiowei  inihistiy  has 
S>lainoni,  too,  hnl  it’s  not  as  ijihikly 
oh\  ions  lo  ihe  oiilsiilei  as  some  ol 
ihe  mole  s|iei  tai  iilai  eleilionii  ile 
\elopmenls.  Ihe  eleiliii  powei  in 
ihisin  has  opjioi tiinity,  too.  Ihil  ii 
^o<‘s  iitnei oj'iii/eil  iM-ianse  the  in 
ihtstiy  h.is  Ix-en  viilnally  inaitiiii 
lale  in  lellin^  its  sloiv  to  the  yonn^ 
en^ineelin^  ^laihiales.  Ihe  eleitiii 
|iowei  inihisiiy  has  siientilii  ihal 
lenses  ihal  lan  intiiKiie  ihe  mosi 
aviil  seekei  foi  piofessional  ^lowlh 
anil  ilevelopnieni.  Ihit  who  i  an  lake 
ihe  time  oi  elloii  to  exiilain  them 
lo  ihe  soini)'  eiiKineei  wlio  is  .ihoni 
lo  selei  I  his  lili-iime  iMinpalion? 


l. iki  ihe  vseathei,  exeiyone  seems  to 
lalk  ahont  the  shoii.i^e  ol  eii^ineets 
III  ihe  lid-iMle  lielil  hni  no  one  iIim-s 
\  ei  \  mill  h  .ihont  it. 

li  ihe  lads  Weic  Known 

I  line  .ilu  I  lime  snt\e\s  ha\i 
shown  ihal  the  mmiii^  eii^ineei  is 
inleiesieil  moie  in  piolessional  ,iil 
vaiiiemeni  th.in  he  is  in  .nlnal  sal 
.11%;  thal  he  w.inis  leal  |oh  salisl.ii 
lion  i.iiIk'I  lhan  a  lille;  ihal  he  is 
looking;  loi  ih.illen^es  i.ilhei  ih.in 
sineimes.  I  his  hein^  ihe  i  ase  ihe 
powei  lielil  shonlil  have  a  imiih 
i>ie.ilei  .ip|H'al  lo  ihe  yonii^  eii^ineei 
lhan  it  appaienllv  iIin-s. 

In  ihe  liist  pi. lie,  ihi  jioienii.il 
^lowih  ol  the  inihisiiv,  in  itsill, 
oilers  |M'ison.il  oppoi  tnnilies  nn 

m. iti  heil  in  ihe  ,\nieiii,in  eionomv 
Oni  powei  syslenis  .iie  now  ilonh 
linj*  in  si/e  eveiy  7  lo  HI  \e.ns.  Slieei 
physii.il  ^louih  is  .1  liilile  lielil  |oi 
jieison.il  .iilv.iiii eineiii  loi  ihe  .1111 
hilioiis  iniliv  iilnal. 

Ihil  ihe  op|)Oi liinilies  ol  plivsn.il 
^lowlli  .lie  I onipoiinil(‘ii  hy  the  ^eo 
meliii.il  inite.ise  ol  ihe  teihnii.il 
piohleins  ih.il  .iie  involveil.  I  he  ile 
si}>n  .mil  o|M‘iation  oi  ihe  iiowei  sys 
leiii  iH'ionies  innne.isin  ahly  nioii 
loniplex  .IS  ihe  nl.l^nilnlle  ami  nnni 
hei  ol  powei  pi. nits,  li ansniission 
lines  anil  inslonieis  nn  lease.  In  this 
.ne.i  .ilone  iheie  is  .1  v.isl  amonni 
ol  I  hallenj'in)' en^ineei  in^  piohleins 
ili.il  mnsi  Im*  levilveil. 

Ihe  ihallen}>es  loi  iinilliil  si  ien 
litii  woik  within  the  till  1  yi  le  aie.i 
.lie  .ihnosi  loo  nnmeioiis  lo  men 
lion.  Ihe  oiimIiii  lion  ami  ilisiiihii 
lion  ol  eleiliii  |»owei  eiiihi.neN 
pi.iiliially  eveiv  nhase  oi  siientilii 
elloil  lioni  .iiomiis  lo  /in>|o)>v  amt 
leipiiies  ihi  use  .mil  .ipjilii  ,il ion  ol 


Menawatts  vt  microwaves — that’s  the 
choice  for  graduating  engineers  tixlay  ^ 


ill!  I. Ill  si  siienlilii  UMils  lioni  .111 
.ilv/eis  to  (•ei^ei  loinileis. 

II  the  inihisiiy  w.mis  its  sh.ne  ol 
the  hiiKlit  yoimy>  eiiKineets  .mil 
siieniisls  ol  the  tnime,  it  is  ^0111^ 
lo  h.ive  to  tinil  some  way  o|  ^lamol 
i/iii^  its  place  in  ihe  imilein  en^l 
neelin^  woilil  .mil  lellm)>  its  sloiv 
to  yoim^  en^ineeis  heloie  iheii 
laieei  ilei  isions  have  Im-i-ii  iiystal 
li/eit. 

ITs  a  Man's  Imiusiry 

Ihe  eleiliii.il  inihisiiy  has  heen 
ipiiik  to  tiilopi  ami  pill  III  use  .ill 
ol  the  newest  siienlilii  loiiiepis  .is 
ihev  h.ive  heen  ilevelo|»eil.  l•ol  ex 
.nnple.  aiitoni.ilion  in  the  eleiliii 


so 
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|x»w(rr  iii«lu»ti)  1%  not  tlu*  new  ton 
(e|>t  th;it  many  ]H.-o|>le  think.  For 
the  |>i<xl(j(  tion,  iiansmission  and 
disttihution  oi  electric  |x>wer  is  one 
oi  the  most  hi){hly  automated  prcK- 
esses  in  tlie  wot  Id  tcxlay. 

Aside  iiom  its  piiiely  militaiy 
asjx-cis,  Ilia  leal  |x>wet  iindouhledly 
will  have  its  ^teatest  use  in  the 
utility  iialustty.  All  oi  the  chal¬ 
lenges  that  are  involvcrd  in  adapting 
the  atom  to  |KMceiul  |)Ui|x>sc.‘s  ta>l 
only  lie  basically  in  the  electrical 
utility  industiy  hut  they  must  lie 
met  hy  the  new  ^enelation  of  en^i- 
neets  who  only  now  ate  lieiii^ 
iiained  ami  ediaatc-d  in  this  hiand 
new  scienliiic  coiaept. 

(.ompiiieis,  likewiv',  will  lind  wicle 
a|i|>li(  ation  in  ^olvin^  the  multi 
lialinoiis  |)iohlems  oi  system  desi^n 
and  oiM-ialion.  Alteady  many  sys 
terns  nave  adopted  the  most  ad 
valued  lompiilei  designs  as  a  |X'i 
maneni  adjuial  to  theii  eiigineei 
ing  depailmenis.  \nd  heie,  again, 
it  is  the  young  man  who  has  the 
knowledge  and  ex|K‘tience  to  make 
the  m<»st  lieneficial  use-  oi  these-  new 
and  exc  iting  devic  es. 

S.  I,.  Sihley,  vie e  piesident  and 
assistant  geneial  managei  oi  I'acific 
(•as  and  Flecliii  (at.,  in  s|>eaking 
on  the  op|>oi lunilies  oiieied  hy  ihe 
iililiiy  industiy  said:  "  I  he  sco|H‘  oI 
engineeiing  dutic-s  in  the  utility  in 
dusiiy  is  as  hioad  as  the  industiy 
can  ollet.  I  he  most  niimeious  op 
poilunitic-s  ate  ior  civil,  iiM-chanical 
and  eleiiiical  engineets  hut  there 
ate  also  op|Mti tunities  ioi  Iiained 
men  in  other  technical  iields,  such 
as  chemists,  gc‘o|ogisls  and  meleoi- 
olouists.  In  the  thic-e  majoi  cate 
goiic-s  oi  enginc-eiing  named  iheie 
is  a  gte.il  vaiiety  cif  clulic-s  in  system 
planning,  o|M-talions,  ic-seaich,  de¬ 
sign,  constiiiction  and  o|H-ialion. 
(atmmunications,  telemetei  ing,  re 
lay  o|H-ialioiis,  temole  conttol  ctf 


ct|M-rations,  ail  oiiei  expanding  op 
|xti tunities  in  the  aiea  of  applied 
elec  t  tonics. 

"  I  hese  engineeiing  (xtsitions 
amply  satisly  tlie  clesiie  oi  the  en|^i- 
iieer  to  vtive  prohlems  of  a  sjtecific- 
ally  engineeiing  iiatuie.  However, 
iheie  aie  numeious  otlier  tasks  in 
the  utility  ottct>itions  whicfi  are  Itest 
|K-iioimecl  hy  men  who  have  the 
analytical  minds  that  characteii/e 
engineets.  I  he  valuaticin  oi  pio(^ 
city,  the  esiahlisfimetit  oi  rate  stiuc- 
tures,  administiaiion,  the  purchasing 
oi  hc-avy  ecpiipmeiit,  automotive 
ileet  maiiagc-meiit  and  industrial 
and  agi  ic  ultiiial  iMiwei  sales  are 
examples  oi  s|m-c  iaii/eci  engineering 
iuiic lions  which  aliract  men  inter¬ 
ested  in  the  pic>l)lems  |M-culiai  to 
these-  iields. 

“  I  he  elec  tlie  and  gas  utility  in 
clusiry  oilers  an  exceptionally  wicle 
vaiieiy  o|  engineeiing  applications 
Ioi  the  young  engineer.  You  will 
linci  op|xiitunity  to  tiy  several  In- 
foie  settling  on  a  s|k-c iali/ation,  il 
s|M-c  iaii/alion  is  clesiied,  without  the 
ohvioits  ilisacivatilage  o|  ‘joli  hop 
ping’  liom  employei  to  employei 
engaged  in  moie  limited  eiitc-i 
pi  ises” 

Wiclc-r  llori/oiis 

In  the  iiO  cycle  area,  electiic  utili 
lic-s  aie  not  the  only  place  wheie 
lewaiding  caieers  can  Im-  carved  cmt. 
I  he  tic-menclous  technological  proh 
lems  oi  giowih  provide  a  challenge' 
to  electiical  ma  n  u  f  act  u  i  ers  who 
must  piochice  the  new  and  more 
cilieient  ecpiiptnent  which  will  Im- 
necessaty  in  the-  lutuie.  New  fron- 
tic-is  oi  steam  tem|X‘iatuies  and 
Mi|M‘ic  I ilic  al  steam  pic-vsuies  must 
Ih-  iiioneeied.  Fliis  is  a  whole  new 
iield  in  which  advanced  metallurgy 
will  play  a  dominant  role.  New 
tiaiisfoimeis,  citciiit  inteiiu|>ting 


devices,  relays  and  piotective  de¬ 
vices,  underground  ixiwer  tiansinis- 
sion  ecpiipmeiit  aiul  apparatus,  all 
will  have  to  fie  continually  rede¬ 
signed  with  an  eye  for  compattness, 
efficiency,  and  reliability.  Llectrical 
manufacturing  organisations  con- 
ceiitiating  oji  the  prcxluttion  of 
[xiwer  eejuipment  theielore  shciuld 
not  lie  oveilcxiked  hy  the  young 
graduate  wfici  is  seeking  a  challeng¬ 
ing  field  of  self-advancement. 

The  Brochuie 

All  of  the  things  which  aie  men¬ 
tioned  aluive  are  well  kticiwn  to  most 
jieople  who  have  already  selected 
tlie  electric  |iowei  field  for  their 
chosen  lifetime  endeavoi.  It  is  dif¬ 
ficult  for  the  undeigradiiate  to  get 
.1  true  appraisal  of  all  oi  the  |xiten- 
tial  avenucfs  along  with  a  leward- 
ing  career  in  science  and  engineer¬ 
ing.  In  a  step  that  is  directed  toward 
giving  tlie  enginc-ering  students  of 
Western  universities  a  glimpse  of 
wfiat  they  might  ex|iect  should  they 
decide  to  follow  electtical  |iowei 
enginc-ering,  Ki.fc;iric;ai.  Wksi,  witfi 
tlie  assistance  oi  the  leading  utility 
oigani/ations  west  cif  the  RcMkies, 
has  ptepaied  the  hicxliure  that  is 
tepiintecl  in  the  following  VI  pages. 
It  is  the  story  of  what  the  young 
|Kistwar  crop  of  engineering  gracl- 
uates  are  doing  in  the  utility  field, 
written  in  their  own  woids.  It  is  a 
story  of  professional  achievement  in 
many  of  tlie  varied  and  interesting 
as|K*tts  of  the  electric  |)uhlic  service 
industry.  It  should  piove  informa¬ 
tive  to  our  regulai  leaders  Ix-cause 
these  aiticles  deviilie  solutions  to 
many  cut  tent  engiiieering  prohlems 
as  develo|ic-cl  hy  their  younger  assexi- 
ates.  File  editors  hojic-  that  it  will 
Ik-  levealitig  to  the  voting  men  who 
will  scKin  decide  the  direction  of 
iheii  own  carec-rs. 


On  the  following  32  pages  - ^ 


The  following  S2  page-s  are  lic-iiig  reprinic-cl  as  a 
hrcMhiire  that  tells  the  story  of  the  challengc-s  and 
oppoi lunilies  that  lie  ahc-aci  for  young  engiiiec-rs  who 
sc-lc-ct  the  elc-tiiic  power  field  as  their  c  hosc-n  career. 
It  is  written  hy  voting  c-nginc-ers  alMiiii  their  wcirk. 

This  hicHliiiie  when  rc-priniecl  is  to  Ik-  clistriliulc-cl 
to  the  tippet  class  c-ngiiic-ei ing  sliicleiil.s  al  all  of  ihc- 
Wc-siein  collc-ges  and  univc-rsilic‘s  with  the  compli¬ 
ments  of  the  elc-cliical  iiiiltisiry’s  three  gre-at  rc-gional 
asscK  iaiions,  the  Noilhwesi  F.lc-ctric  l.ighi  it;  Power 
Assn.,  the  Pacific  Coast  Klecirical  Assn,  and  the 
Kcnky  Mountain  F.lecliical  l.c-agiie. 

F.xlia  copies  of  this  hicHhtirc-  will  Ik-  made  avail¬ 


able  to  all  elc-cirical  industry  organiralions  that  may 
wish  to  inic-rc-st  the  young  c-nginc-c-rs  in  the  (iil-cycle 
field  Ixith  in  the  Wc-st  and  elsewhere. 

For  individual  rc-aders  who  have  an  enginc-ering 
student  in  their  own  or  a  neighlMii ing  family  it  is 
siiggc-sted  that  thc-v  send  their  ccipy  of  F.lectrical 
Wc-st  to  him.  .Additional  copies  can  Ik-  providc-d. 

I'his  hrcMhure  is  the  first  attempt  liv  the  elc-ctrical 
industry  to  provide  information  alMiiit  the  cip|Mir- 
tiinities  and  |Mis.sihilitit-s  in  elc-ctric  |Miwc-r  careers. 
The  c-clitors  would  In-  gratc-ful  InmIi  for  comments 
and  sugge-stions  as  to  Imiw  It  can  In-  made  an  effec¬ 
tive  mc-diiim  of  information  for  yciiing  c-nginc-c-rs. 
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Here's  Why  This  Job  Needed  Doing 


C.  W.  Leihy 

Editor 

Electrical  West 


The  Man  on  the  Cover 

Bob  Martin,  BSME.  Univeraity 
of  California,  *46,  ia  atation  con- 
atruction  auperintendent  in  Pacific 
Caa  and  Electric*!  general  conatruc- 
tion  department.  Bob’a  on-the-go 
job  ia  auperintending  conatruction 
of  aubatationa,  power  planta,  and 
the  electrical  and  mechanical  end  of 
hydroelectric  power  planta  in  the 
aouthern  half  of  the  PG  and  E  aya- 
tem  from  San  Franciaco  to  Bakera- 
field. 
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"Too  many  graduating  engineers  shun  the  prospects  of 
rewarding  careers  in  the  electric  power  field.  Is  this  lack  of 
interest  due  to  convictions  that  power  engineering  is  dull  and 
stodgy?  Or  is  it  the  result  of  preoccupation  with  the  glamour 
of  guided  missiles,  the  drama  of  modern  communications  or 
the  challenges  of  automation?  Could  it  be  that  the  lack  of 
interest  stems  directly  from  a  lack  of  knowledge  about  the 
truly  rewarding  personal  opportunities  that  lie  ahead  in  the 
area  of  providing  the  abundant,  reliable  electric  power  ser¬ 
vice  necessary  for  tomorrow's  civilization? 

"If  the  latter  is  true,  the  power  industry  has  failed  to 
tell  its  story  to  the  undergraduates  at  all  levels.  In  coopera¬ 
tion  with  leading  power  company  executives.  Electrical  West 
presented,  in  a  recent  issue,  a  series  of  articles  describing 
some  of  the  challenging  work  being  done  by  postwar  engi¬ 
neering  graduates  in  the  electric  power  industry.  These  arti¬ 
cles  are  reprinted  on  the  following  pages.  For  those  who  are 
about  to  choose  a  career  in  engineering,  we  hope  this  peek 
at  young  engineers  at  work  in  the  60-cycle  field  will  show 
that  the  industry  has  opportunities,  unlimited,  to  appeal  to 
every  taste  or  engineering  preference. 

"Time  after  time  surveys  have  shown  that  the  young  en¬ 
gineer  is  interested  more  in  professional  advancement  than  he 
is  in  actual  salary;  that  he  wants  real  job  satisfaction  rather 
than  titles,  that  he  is  looking  for  challenges  rather  than  sine¬ 
cures.  This  being  the  case,  the  power  field  should  have  a 
much  greater  appeal  to  the  young  engineer  than  it  apparent¬ 
ly  does.  For,  of  all  of  the  career  opportunities  in  the  elec¬ 
trical  spectrum,  electric  power  offers  the  widest  choice  of  in¬ 
terest  and  the  most  varied  avenues  for  professional  growth. 
Think  about  it!" 


How  can  a  utility  be  sure  its  breakers  can  handle 
tomorrow's  faults?  Southern  California  Edison  Co. 
finds  out  by  .  .  . 


Testing  With  Tomorrow's  Duty 


I’owci  (ill  nil  liK.ikcis  iiiiisl  sl.tnil  K.idy  .il  .ill  times 
III  |ii(ileit  elei  II  il  al  a  |)  |)ii  I  a  I  ii  s  and  the  e(|iii|)nient 
seiMii^  i-vi-i  ill!  leasing'  i  luisiiiiiei  loads.  I'lie\  mnsi 
sill  I  essliilly  |ieiloiiii  in  .1  li.iiiion  ol  ,1  semnil  In  isol.iie 
slioil  I  ill  nils  lieloie  seveie  (l.lln.l^('  In  sysleni  l.iiililies 
(.III  lake  |)laie  When  llie  lioiihle  has  heen  ileaied, 
ihe  I  ill  nil  liie.ikei  iniisl  ihen  he  leadv  In  lesliiie  |>o\m'I 
to  ihe  I  ill  nil.  In  addition,  this  e(|ni|iineni  makes  ii 
jiossihle  lo  scji.iiale  ^enel.llols,  jiowei  lines  and  e\en 
eiiliie  siihsl.il ions  lioin  the  enei^i/ed  svsieni  in  oidei 
lo  saleh  I  HI  1 01  III  Ilia  ini  I'll. I  IK  e  .111(1  lo  niodily  ihe  |iov\ei 
l.ii  ilil ies 

Mnsi  He  .\(le(|naie 

I'owei  I  ill  nil  hie.ikeis  l.ln^in^  liom  liises  .11  ‘J,  tlH)\ 
lo  l.ii^e  i.ink  l\|>e  oil  I  ill  nil  hie.ikeisat  ‘J21 1,(101 1  \  ha\e 
lo  he  iom|il(iel\  ,idei|n,ile  n|)  lo  ,in(l  ini  hiding  iheii 
lull  mime  |il. lie  Kilin^s.  I  hese  Kilin^s  .iie  deleimined 
^eiieiallN  ,il  ihe  m.innl,i(  I  ni  el  s'  hihoi  atoi  ies  hy  lesls 
ivliiih  .lie  noi  (om|>lelel\  ie|>iesenlali\e  ol  l.dison  s 
SCI  vile  (onditioiis.  lo  estahlish  (om|)lel(  loniidenie 
III  oni  I  in  nit  inii‘iin|MHi^  e(|ni|>meni  as  it  is  applied 
on  oui  svsietn,  .111  111^1-111  piiMil  testing  pio^iam  was 
nndei taken  in  lO.^ii  I'he  eoal  was  to  ohtain  siieiifii 


.The  Author 


Paul  Nelson 
Montana  Stale 
(iolle^e,  ’.’>0 

I’liiil's  u’ink  al  htli- 
\nn  has  nitludril 
u  uik  s  l>t  i  I  f  \  i  ti  fi , 
aliftlyia^,  nislall 
irifT  Irstnifi  ami 
motlifyiti^  ftou’rt 
a  I'fni  talas,  lit  s 
jnr.srtil  da  tit’s  as 
afilmialas  ftifritit'i’i 
tntitttit’  ihr  filaa 
aitift,  diret  It  a  ft  and 
ifpitiliaf'  Ihr  Irsis 
ttf  fittti'rt  itilritafil 
itift  drvttrs.  This 
tin  fan  laat  irtuk  is 
III  aalmaal  inlrirsl 
III  rlri  till  atilil\ 
riit’iiirninfr  <  in  Irs 
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IKtloMiiatuc  (lata  on  ilic  (iicuit 
breaker  types  now  in  use  nii  the 
li,.'><K),(MH)  kw  system  <»l  Soiilhein  (iai- 
iioinia  Kdison  (io. 


The  l'i(»)'iam  (iroKs 


Portable  Test  Set  I'p 


Our  lest  station  may  be  any  Ldi 
S4>n  substation  but  most  ol  out  tests 
have  be«-n  condiuted  at  either  oi 
two  major  bi^li-volta^e  substations. 

I  be  lield  lest  (irtiiit  ilseli  (ontains 
suitable  iransiormers  and  line  at 
lan^'ements,  emergent  y  bafku|)  tit 
(uil  breakers,  turrent  limiting  re  A  SPECIAL  TRAILER  houaci  the  teat  inatrumentation.  Panel  on  the  front  ia 

at  tors,  divonneets  and  a  test  bus  for  incoming  meaauring  circuita.  Magnetic  oacillograph  and  darkroom  are  inaidc 


.\l  first,  inlet est  tetilered  in  the 
.ibililv  of  these  bteakers  to  siutess 
fully  interrupt  rated  short  tiitiiit 
fault  (urreiilson  the  1,<MM) ,  I'J.IMM) , 
ll),tMHt  and  f»l'»,(KMI  y  systems.  Subse 
ijuently,  other  piiMtf  tests  have  .ilso 
been  petfoimed  to  deleimine  the 
,<bility  <tl  fuses,  t  uloiits  ,uid  load 
Itieak  sw  itt  lies  to  inlet  t  upl  and  t  lose 
in  on  shot  I  t  ii  t  nit  and  lo,id  <  ui  rents. 
.Mote  tetenily,  the  need  toi  infot 
m.ilion  reg,iiding  the  ,ibiliiy  of  F.di 
son’s  220,110(1  y  oil  tin  nil  bieakets 
to  intertupl  shot!  and  long  unloaded 
220,000  y  tiansmission  lines  vsilhout 
inlet nal  bttakei  disliess  h.is  betome 
ol  pat  amount  tontein. 

I  he  I es|>onsibiliiy  lot  test  instiii 
mentatifin  and  set  tiling  ost  illo 
giaphit  retoitls  foi  siibsetpient  an 
aivsis  was  given  to  ilie  wiiler  and  an 
other  engineer  liotn  the  ap|)aratus 
division.  .Sint  e  the  eat  ly  stages  of  the 
test  pidgi  am  the  si  ope  of  the  tests 
has  inireased,  and  more  and  more 
appatatiis  is  being  pidgiammetl  for 
testing.  In  older  to  aiiomplish  our 
original  assignment  in  the  most  iretl 
itablc  manner,  it  was  netessary  ttt 
thorniighly  study  and  undeistand 
(I)  the  tirtuit  interruption  phenom 
ena,  (2)  the  meihaitiial  and  eleitri- 
tal  features  of  the  apparatus  tintler 
lest,  (%)  the  basis  for  rating  appara¬ 
tus,  (f)  the  owillographii  retording 
anti  tlevelopment  prtKesses,  (.5)  the 
atf  urat  y  limits  anti  applitation  tei  h 
niipies  of  many  common  anti  some 
spetial  instruments,  (fi)  the  appliia- 
tion  antf  limitations  of  Kdison's  ptw- 
er  system  facilities  for  use  in  Itigh 
lapaiity  apparatus  testing,  and  (7) 
the  proper  anti  at  curate  interpieta 
lion  of  ost illographii  anil  visual  test 
lesults.  One  of  the  most  satisfying 
aspetts  of  the  test  progtam  Irinn  a 
personal  stand[x>int  has  been  ibe 
opptirtunity  to  develop  ft ientlships 
and  fine  working  relations  with 
many  techniial  and  field  pervinncl 
througboiit  the  company  .ind  in  in 
diistry. 


FINAL  ADJUSTMENTS  put  the  69-kv  OCB  in  tiptop  shape  before  start  of  test 


piovidiiig  mountings  and  loiitiols 
lor  the  fin  uil  bieakets  to  lie  tested. 
Some  (iniiit  bieakets  ate  lesteti  ili 
lettly  at  their  iiisialleil  ItMation  by 
pidpei  pifigiamming  oi  system  ton 
ditions  and  by  em|>loying  |>oil,dile 
measuring  e(|ui|>ment. 

ladNualory  on  Wheels 

Our  measuring  field  "lalroi atory" 
was  ftiiginally  a  miMliliett  wtMMlen 
I  onsti  Ilf  lion  trailei.  .\s  it  was  not 
feasible  to  move  this  stimtuie  to 
other  system  lotations,  a  fatitiiy 
built,  IK  It  aluminum  trailei  was 
putt  based  .intI  etpii|iped  lot  ton 


liolling  app.iialiis  iindei  list  l*io 
yision  w,is  made  lot  nitiuniing  out 
l.5fhannel  niagnelii  ost illograph, 
wliiili  makes  a  leioid  on  li  in.  wide 
phologiaphit  let  oi  fling  p,ipei.  \ 
daikiiMim  with  a  nioloi  opeiainl 
phologiaphif  developei  was  built 
into  the  trailei.  U’e  have  at tpiiieil  ol 
built  nine  iiiajoi  eleflionii  measiii 
ing  Ol  (oniiol  t oni|>onents  that  .iie 
lieing  reiineil  ami  atlapieti  foi  in 
slallaiion  in  ibe  test  trailer  in  the 
neai  future,  l  oi  the  many  tpiantiiies 
measiirefl  ami  letoidetl  on  a  typiial 
ostillogiani,  wt-  have  been  tetpiiieil 
to  leview  tontimially  ami  nuMlilv 
oiii  insiiumeiits  and  lethnitpies  lot 


SPECIAL  VOLTAGE  MEASURING  DEVICES  had  to  be  en'.plo>e(l  at  69  kv,  three  of  which  are  thown  above 


IIK  MSIII  (  tlK'MI  ol  <  lltMMII,  V(>lla^(‘  aii<t 

(iiniil  IttfMkf'i  piisitioii 

I  lie  .IK  111. lie  iMcasiii niinil  oi  tli(‘ 

mI  iIic  Kini.iiis  in  .»  i  in  nil 
liic.ikci  liming  (rsiin^  is  \(i\  itn 
|>oiMnl  In  sIkii I  ( ill  nil  li-sls  ;in  os 
iillo^i.ini  II. IK'  loi  ‘‘li.iscl  iKoiili'i" 
IS  .ilvsiiys  inoviili-il  so  llnil  :in  iinli 
i.ilion  vs'lii'ii  lli(‘(ii<nil  liiiMkci  ion 

i. iiis  |i.iil  is  .iv;iil;il)lr  .il  (lit*  sainr 
insi.ini  .IS  iinii-nl,  volnl^(‘  :inil  liin 
111^  I  III  I  il  .It  ions.  I  o  ini-iisiiu-  :inil  i  ;il 

I  III. Ill  till-  list  l;iiill  limy  in  kva 
ill!  iinirni  in  inis  ain|>  innsi,  ai 
lonlin^  lo  llii-  Aniriiian  Sl.initaiils 
\ssn.  inrilioil,  In-  inrasniril  .it  tin- 
inst.inl  ol  lonl.iil  si'|iaiation.  .Mnili 
ol  llii-  iliroiy  .mil  inii  li.inisin  ol  i  ii 
I  nil  imriin|ilion  ilr|ii-nils  on  tin- 
Nrloiily  .mil  jiosilion  oi  llir  i  in  nil 
liiraki-i  lonl.iils.  Inili.illy,  wr  Imill 
.mil  msl.illril  itin-illv  on  llii-  Ini-akri 
l.ink  lovri  a  sliilin^  umI  loniail 

ii. iM-l  irioniri  vsliiili  f.istrni-il  lo  .1 
mo\in^  ninnliri  ol  tin-  liir:ikri  ion 

i. iii  .issi'inlily.  Alii-i  (‘X|>i-i  iriii  in^ 
sonic  ptolilcins  with  ihis  nnil,  om 
ncxi  clloiis  tcsnllcil  in  the  appliia 
lion  ol  .1  I oimniitaiot  •  III nsh  -  lyiK- 

ii. ivcl  n-ionici,  whiih  lonncilcil  ity 
IMillcy  anil  steel  win-  to  the  moving 
ineinhei  ol  1  in  nit  hieakei  lonlail 
.issemhiy.  'I  his  nnil  has  j'l-nei.illy 
|)ioviileil  an  exielleni  osi  illo^i am 
leionl  as  lon)>  as  the  vi-liMily  iloes 
not  exieeil  ahoiil  7  l|>s.  .M.my  iiumI 
et  n  liieakeis  lo  he  piool  lesteil  havi- 
loiilail  veloiities  in  exiess  ol  ID 
l|is  so  we  are  |iiesenily  iniKiilyiii).' 
om  iileas  lot  lia\el  leioiileis  anil 
iN|»eil  to  woik  out  a  new  unit  lot 
ihe  higher  lonl.iit  \eliHilies. 

(  ail  l  ent  Measiii  eiiieiu 

II  any  one  eleineni  lonlil  he  ion 
sitlereil  most  essenli.il  to  a  MUiessInl 
leioiii  ol  a  I  in  nil  hieaket  iiiimiI 
lest  the  an  III  ale  ineasmemenl  ol 


imieni  wonlil  |>iohahly  he  that 
i|naniity.  '1  lie  (mient  magnitinles 
most  likely  to  lanse  ilistress  on  l-.ili- 
son's  I  in  nil  hreakei  tests  are  the 
most  ililliinit  to  leionl,  i.e.,  lO.DOD- 
liO.ODD  tins  am|).  Ihe  two  lommon 
means  lot  me;tsmin^  lai^e  aa  im- 
lenis  ate  lahoialoiy  shunts  anil 
speii.il  iniient  1 1  a  nsl  or  met  s.  W'e 
I  hose  imieni  transloi iners  as  hein^ 
moll-  ln^^ell  lot  tielil  testing'  anil 
seinieil  .1  set  ol  speiial  transloi meis 
with  .1  i.ilio  ol  I.IMIO/ I.  I  hese  wi-n 
not  inleniteil  loi  use  al>o\e  20,(11)0 
.imp  Keienily,  in  the  WkIo  ol  a  ion 
liimint'  extensive  lest  pio^iam,  we 
h.ive  piepaieil  a  spei  ilii ation  loi 
new  imrent  11  aiisloi niers  with  me 
leiin^  aiimaiy  up  lo  (lO.OOO  amp. 

Ihe  measnienient  ol  hi^h  1111 
lenis  leijiiiies  a  peipelnai  vi^il  lor 
le.iil  .mil  wiling  aiiatiKements  anil 
siiii  lilint>  to  prevent  iiulnieil  piikiiji 
in  0111  lei online  1  in  nit.  In  lait,  il 
om  .ippioaih  .mil  allitnile  low.inl 


the  test  pio^ram  evei  heiomes  ion 
line  or  slalii,  the  ipiality  ol  ihe 
nieasnrements  will  niiiionhieills  lie 
prei  iaie. 

Volla^e  Measmemeiils 

Ihe  most  saiislaitory  means  lot 
measming  voltage  01  potential  is  .1 
potential  tiansiotnier,  wiiiih  an  11 
lately  steps  the  line  voltage  ilown 
lo  the  level  that  is  suitable  lot  ma^ 
nelii  osiillo^iaph  lei online'.  Sni  h 
II aiisloi mei s  ate  leaiiily  availahle 
.mil  have  heen  nseil  lor  voltage  le 
lonling  on  1,000,  12,000,  Hi, 000 
anil  (>(i,000  V  test  1  in  nits.  Note  that 
these  iiansloi niers  Inlly  insulate  om 
lest  laiilities  lioni  the  high  voliage 
soiine.  l  oi  220,000  V  testing,  it  is  a 
ilillerent  stoiy  entiiely.  I’otetilial 
tiansloiniers  in  this  voltage  1  lass  aie 
expeiisive  anil  Iimi  inmheisonie  to 
he  prailiial.  I  he  use  ol  a  lapaii 
tame  lap  on  a  1  in  nil  hreakei  hush 


CONTACT  POSITION  is  measured  by  sliding  rod  (left)  or  commutator  device 
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iii^  oi  IhkI* 

(OIS  |>(‘tinil  the  IIKMMIK'IIU'III  ol 
voll.i^c.  Available  also  arc  levivtaiu  c- 
^<>l(a^e  dividers.  We  have  applied 
(apacitaiue  oi  lesisiante  t)pe  (livid 
eis  t(»  OKI  (esiiti^  s<  heme  alter  pro 
vidiii^  suitable  auxiliaries  such  as 
(.iib(Mle  lollowcrs  loi  impedaiue 
mat(  bint'  **'  ■*’*>'*  divider  ( ii 

(iiits  loi  liiial  voliat'e  adjustment  at 
the  os(  illot'tapb.  I  bese  dividers  are 
dilliiidl  lo  bandb*  and  ered,  but 
they  tteneiallv  ptovide  a  satisladoiv 
let  Old.  I  be  use  ol  .1  tapatilame  tap 
|>oieniial  dev  ii  e  is  tonvenieni  and 
involves  less  piepaiation  time,  but 
the  (ommertial  metei  intt  type  nniis 
.lie  not  siiitabb-  to  leed  an  ost  illo 
j-rapb 

I  be  diavvbaik  is  ibeii  li.insieiil 
ies|)onse.  I  bey  are  essentially  a  *1(1 
lytle  |)ei  setond  devite  wbeieas 
piiMil  tests  ol  bit'll  voltatte  |H>wei  i  ii 
(iiit  breakeis  reipiiie  a  transient  re 
s|>onse  ol  ‘J.r>*M)  t  yi  Its  pel  setond.  ke 
letillv  attpiiied  spetial  toni[>onenls 
now  en.ible  (be  bnildintt  of  a  c.ipa 
I  ilanie  l.ip  potential  devite  (bat  will 
meet  0111  tiansient  lespotise  leipiiie 
nients 

Dm  inti  ibe  eaily  lesis.  eveivoiie 
was  "fet'lint'"  bis  wav  .dont',  i.ikintt 
a  sale  .md  ( ousel  vative  .ippioatb. 
Ibe  oideily  .ippioatb  paid  off  sinir 
not  a  single  sit'iiifitaiU  letoitl  or 
ost  illot;i am  out  til  bnntbeds  t»f  tests 
has  been  Itist. 

lilt  t bet  Kefinemeni 

It  is  ntiw  the  feelint'  tbal  some 
of  (be  manual  tipeiaiions  tbnint'  ibe 
lest  tan  be  dtme  aiiltnnatit  ally  witli 
elettrttnie  tirtnits  and  setpiente  ton 
tttil  switfbes.  Undei  t  onstriit  titm  is 
an  eleditinit  (irriiit  t<*''<*‘r<<lly  ><' 
letted  Iti  as  a  “synt  btontnis  timer  t>i 
tytle  splitter"  ibat  will  tipen  tn  t  lose 
a  tin  nit  bit-aker  .it  a  |>iedeteiniineil 
lime  with  lesped  to  tiie  system  volt 
atte  wave.  I  bis  liinint'  is  ini|M)itani 
betanse  (losing  the  tirtiiit,  e.t;.,  at  a 
tel  tain  |Miint  on  the  voltat<e  wave, 
sav  at  b*,  fonstitiites  a  mote  seveie 
lest  for  ibe  tilt  nit  breaker  to  with 
stand.  I  be  present  timing'  is  tandom, 
bowevei,  with  repeated  tests  most 
( oniliiioiis  will  im  t  in . 

Several  additittnal  inipiovemenis 
in  the  test  iiistnimeiitalions  ait 
beiii^  studied.  It  was  tiisttivered  dm 
III)'  the  eaily  tirtuit  breakei  develtip 
ment  by  tbe  mannfad liters  that  the 
tale  ol  rise  ol  tbe  volia^^e  at  the 
instant  tbe  tin  nit  is  tleared  in 
llueiit  es  t  in  nit  breakei  pet  Ittrinant  e. 
Hilt,  this  pbetiomeiioti  takes  plate 
dmin)'  a  peritMl  measiiied  in  mil 
liontbs  ol  a  setond  — Iiki  last  lor  tbe 
ma^'itelit  ov illo)^rapb.  I  be  answei 
Is  a  tatbotle  ray  ost  illo^iaitb. 

I  be  tifijettives  til  tbe  pitMil  lestiii)' 


Cvf^0**T- 


TEST  AREA  thowiiiK  special  current  transformers  and  current  control  reactors 


prt>)'iam  aie  iti  Imnisb  bi^besi  tpi.d 
iiv  letonls  ,md  an.dyses. 

.\t  tbe  pieseni,  ,1  new  niaitii  lesl 
pio)'iam  is  beiii);  sliidied.  I  bese  tests 
invtilve  tbe  so  t.illed  "liattitm.d 
pat  t"  slit  It  1  ( in  nit  I  an  It  intei  1  npt  ion 
testing  t>l  Kdistiii's  'J2l>,(H)t)  v  t»il  t  ii 
t  nit  bieakeis.it  ni.ixininni  lanit  tni- 
leiit  and  lednted  volta^^e.  'Ibis  .ip 
pio.itb  is  1  onip.n atively  new  to  tbe 
(iitiie  elediit  indnstiy.  It  may  well 
be  tbe  ability  to  set  me  me.isnte 
nients  .mil  letoidin^s  will  pnive  tt» 
be  tbe  most  detisive  l.itloi  bn  pn> 
)'i.ini  appittv.d  .III  inleiesliii)'  t  b.d 
leiiKe. 

W’b.il  ipieslitiiis  does  ibis  piool 


lesliii)'  pio)'i.mi  .inswti?  Mrie  .iie 
.1  lew: 

Is  ibis  eipiipineiil  .idetpi.ile  toi 
oni  applit  .ilioiis  wbiib,  like  o  n  1 
Kiowiii)'  |iopnlaiion  and  indiisiiv, 
pl.iie  tbe  liit'beM  pieinimn  on  le 
li.ible  sei  vit  e? 

Ale  ni.miil.it  imeis  doin^  iben  m 
most  to  woik  out  tbe  most  ellit  ieni 
.ipp.iialns  designs? 

W'bal  .ipp.n.ilns  pt  iloini.mi  e  t  b.n 
.11  let  istii  s  ollei  iiiteiionsol  tpialilv 
lot  use  in  pun  b.ise  spet  ilit  .ilioiisr 
I  bese  and  ni.inv  olbt  1  ipieslioiis 
bill  lo  tbe  lot  ol  0111  lesl  .mil  .ipp.i 
i.iliis  enxineeis  loi  inv esi i)t.il ion  .mil 
.mswt  I  s 


FUTURE  TESTS  will  use  electronic  fault  initiation  gear.  Present  timing  is  random 
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E.  F.  Wcitzel  (seated)  and  the  author  prepare  a  computer  program 


_ The  Author 

Ndliiii*  Sato 

(InivriHily  <•!  ( '.aliloi iiia,  ’.*>1 

Hr  i.\  at  thr  (on.uilr  of  I  fir 

HtM  (iSO  rlrttrnun  tli^ilal  (otfifiiilrt 
(il  liittiririnllr  l‘tnm  \dinim<itratti)U. 
Hrfnir  jDintuft  Hr.l,  fir  workrd  in 
rlritniiil  ilrsifrn  it'uik  for  thr  lln  fi 
Irl  ('.oifi.  .It  Honnrrillr  I’owrr  hi 
niinistriition  hr  has  woiknl  in  \nh 
\liition  ilrMfrn  u.\  wrll  nx  in  thr  firlif 
tr\t  unit  rnrrffiuition  unit.  S'ow  hr 
IS  riinaf(ril  in  comfmtrr  fnof'ium- 
lnlnf^  Its  rlntiiral  riifriiirri,  sysirni 
iiniilysis  \rition,  Hf  I. 

lilt*  |M»wi‘i  iiiiliism  (ciiaiiily  it- 
tcivnl  a  ‘Mint  in  its  aim"  when  the 
eletlinnit  <i»in|)nlei  t  aine  intn  exi%t 
elite  a  lew  vt-ais  a^n. 

rotlay,  a  niinihei  nl  nlililies 
ihidii^honl  the  tonniiy  .iie  nsin)> 
ihe  lli^i(al  <(>in|inlei  in  vilve  -mine 
nl  iheii  ninhieins  nil  a  |)iiMln(linn 
hasis,  anti  aie  (nn%ianil>  investi^ai 
ln^  ihe  use  nl  this  |Mtweiinl  tiNil 
Ini  the  snltilinii  nl  innie  tttni|tle\ 
|iinl)lein^.  Digital  iom|)nieis  are  a 
ielaii\ely  ex|>ensi\r  kmiI  anti  iheii 
use  tin  any  Kiven  svMein  is  an  rto 
ntiinit  tletisitin.  Ihe  nitiie  tt)in|)Ie\ 
ihe  yyslein  hettinies,  ihe  intire  |hi 
leiitial  value  a  tt>tn|>ntei  tif  this  iv|ie 
has. 


Only  ihe  He^innin^ 

I  iHlay,  the  tli^iial  ftMn|Mitet  still 
leinains  in  an  inlant  ni  explnratory 
sia^e  anti  nnineinns  inethiMis  anti 
leihnif|nes  are  yet  In  he  tlevelti|>t‘tl. 

Newtnineis  Iti  the  lieltl  tif  digital 
tntn|)nlin^  usually  ask  three  i|iies 
litiiis,  whith  tan  he  tlisinsseit  in  tii- 
tlei 


How  Do  You  Prepare  for 
Digital  Computer  Work? 

l-'ni  the  liisl  t|uestitin,  an  exain|ile 
inay  well  sii|i|ily  ihe  answer.  Dnriny' 
the  lall  til  Ml.'ili,  I  itnik  an  evening; 
ttiuisetin  ihe  IK.M  li.'iO  |)ttigiatnniin^ 
ai  ihe  IK.M  seivite  Inirean  in  Pnrt- 
l.intl,  Oil-.  I  he  tnnise  tniisislt-il  nl 
‘(0  hnnis  nl  inslinitinn  nver  a  twn 
wt-ek  |H-iiiMl,  anil  this  was  snflitieni 
In  gel  light  iiiln  |ti ngi ainining  wnik 
I  he  IK\i  is  a  nit-tlitini  si/eil  tnin 
|inlt-i  as  inin|iaieil  to  the  larger  anil 
l.isit-i  ones  sni  h  as  the  I'nivat  sti- 
tniilii  iiiimIi-I  I  lO.t  ni  iht-  IK.M  701. 
I'logiainining  I nnist-s  nil  these  largt-i 
ti>in|)nlt-is  wniilii  lake  Inngei  than 
till-  IK.M  li.'ill  hi-ianst-  nl  tiu-  innit- 
in\nl\i-il  ni)i-iatinn  iiMles. 

St-iviie  inn  t  ails  nl  \aiinns  enin- 
|>iiit-i  inaniilai  iiiieis  .lie  iiniinally 
liMaii-tl  in  inajni  tiiit-s  where  train¬ 
ing  iniiises  Ini  iheii  respetlive  tnin- 
piiit-is  are  nsiiallv  given.  Tht-it-  is 


alsn  .III  ini  leasing  lit-iul  inward  In 
eating  i niiihiiiaiinii  st-ivite  hnieaii 
anil  tiaining  l.nililies  al  inllt-ges 
anil  iiniversities. 


What  Type  of  Problem 
Does  It  Solve? 

The  (  aminitni  Driiilgery  Prnhieiii  — 
.Niinit-iniis  tlay-tn-day  prnhit-ins  re 
tpiiring  many  man  hnnts  nil  the  tiisk 
talfiilatni  nl  the  slitle  rule  tan  ht- 
reatlilv  adapit-d  in  the  tnmputei.  .\ 
typiial  example  is  the  survey  tra 
verse  iniiline.  .Xllhough  this  prnh 
It-m  is  it-ialively  simple,  the  ttmipii- 
lalinii  invnlveil  is  tpiite  lalKtrinus. 
t-kpeiially  when  ‘JOO  nr  mnre  sta- 
tiniis  art-  invnivetl  in  ihe  traveise. 
For  ‘J(K)  staliniis,  the  IK.M  li.’iO  wniilil 
tnni(>letely  solve  the  prnhlem  in 
alnnit  luiir  minutes. 


Supplementing  .\n  a  log  tie  (arm- 
piilers-Siith  as  the  a  t  analy/er  and 
the  ti-t  ImmiiI  hy  the  tiigital  tnin- 
piitt-i  llt-re  at  KP.X,  several  IK.M 
(i.'iO  ptngiams  have  ht-t-n  written  to 
siippli-meni  the  wnik  of  these  tnm- 
|niteis. 


.\A..  laiatl  Flow— '1  o  dalt-  twn  liil- 
ft-ieni  melhiMls  have  heen  ust-tl  to 
solve  this  pinhlem;  tlie  lni>p  metlinti 
and  lilt-  iiiKlal  apprnath.  Of  these 
two,  lilt-  iiiNlal  melhiKl  has  In-en 
Inniifl  mnre  feasible.  INing  the  no 
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are  reduced  but  analyzeri  itill  require  man-houra  of  preparation.  Rixht — BPA  analyzer  enftineer*  check  input-output  fiKurea 

COMPUTERS— Those  Crazy  Slide  Rules 


<ial  intthiHl,  ii|>  III  'J.'iO 

(an  lie  snlvcd. 


The  F.(|iiaii(ins  Imolved 

Biiclly,  lliis  pi(>{{iain  snlvcs  ilu- 
set  111  iiiMlal  (‘(jiiations  ul  a  sxMcin 
l>\  liic  iterative  iiietliiMl. 

In  the  ((ilninn  at  the  left,  the 
|Hiv\ei  ei|nation  lot  one  hits  iv  de 
veliijM'd.  Ke|M‘litive  solntinn  ni  sin  h 
an  e(|tiation  inr  a  (inniilex  |i(>vvet 
svsteni  h\  slide  inie  nieiniMis  would 
Iw  exiteinelv  uaslefnl  of  man  lionrs. 
With  the  (oin|inlei  it’s  easy. 

Initially,  all  the  volia(;es  ate  as 
si^'iied  an  aihitrarv  valne-sav,  I  i  jo 
|H  i  unit.  I  he  I*  and  (,)  (ot  I’  )fc  IF.I) 
ate  sdiednied  (|naniilies;  is  a  sys¬ 
tem  ( (instant.  For  hits  i.  find  F'.,  that 
will  satisfy  the  e({nalion  keefiinK 
olhei  Kj  (onstanl.  I  his  new  F.,  is 
then  used  lot  the  sinieedint'  linses. 
I  his  <om|inlaii(in  is  repeated  over 
the  set  oi  (-(pialions  a^ain  and  a^ain 
nniil  all  the  voliaKes  ((inverse  to  a 
set  ol  values  that  satisfy  the  power 
eipiaiions  to  within  a  |>redelei mim'd 
aiiniaiy.  Fo  ohiain  a  more  rapid 
(onsei^eme  ol  ilu'se  Milta^es,  vari 
ons  aiteleration  s<  hemes  have  heen 
liied  with  some  smcess. 

Piesentlya  1.50  hits  load  flow  pi  oh 
lent  reipiires  from  one  to  alKint  2>/2 
hunts  of  (ompntin^  lime  depending 
on  the  problem  and  the  a<<nra(V  de 


Power  Equation 


Th«  power  oquation  '  at  Sut  •  it  at  follow*: 

P,  iO|.l,[(i,.|^,,|  |,,J- 

LoHingY  "  y  . 

II  II  1^ 


Wo  then  have:  P  '  iO  I  <  |8,XJ* 

I  I  Ipl  I  If 

P|  i*  iho  real  power  at  b«i*  i 
O I  i*  the  reactive  power  at  but  i 
E|  ••  the  complex  voltage  at  bu*  j 
y  admittance  between  bw*  •  and  bo*  i 

l| 

'  a*  denote*  conjugate  of  a 


sited.  .Mthon^h  the  I  list  ioi  iiinniii^ 
one  di^iit.il  study  is  lonip.iiahh  to 
the  ai  .in.dy/ei,  the  Ilexiliilitv  ol 
the  l.ittd  in  making'  minot  nioddi 
latioiis  to  the  oii^in.d  setup  .ind 
I  mining  i  .ise  .dtei  i  .ise  in  the  mini 
mnm  .nnonnt  ol  time  makes  the  a  i 
.iii.ds/et  dil til  lilt  to  i  ompete  with  on 
.1  simple  I  list  pet  i  ase  basis  I  he  di(>i 
t.il  lo.id  How  studies  ate,  howeMi, 
most  saliiahle  in  system  loss  i.diid.i 
tiiiiis  .IS  will  he  disi  iissed  l.itet 

Stability  Study  I  he  sohiiioii  lo 
till  tiansieiit  st.diility  i  ah  nl.it ion  lot 
.1  l.iijre  powci  system  has  involyed  .i 
t ime  ( iinsiiiiiiiif'  study  on  the  .i  i  .in 
.dy/ei.  I  he  digital  solntinn  to  ihis 
piohleni  h.is  heen  investi^.lted  liv 
iitheis  and  the  il.iiin  h.is  been  ni.i  le 
ih.it  the  di^it.il  tmthod  iisin^  hit'll 
spied  lompiitit  is  siipetioi  to  the 
.III. doolie  niethiMl. 

Load  I  low  and  .Sh(»ri  (iiiinit 
^Indies  —  I  hese  ptohlems  tiorni.dly 
inn  on  the  d  i  Ixi.iid  have  now  heen 
pioj{tatnnied.  In  (otitiasi  to  the  a< 
load  flow  pio^iam,  the  .drove  studies 
deal  with  nomoiiijilex  nnmhets  th.it 
(live  lastei  solution*.  'I  In-se  |iio 
plains  liave  proved  (piile  feasible 
,111(1  ate  now  in  use  on  piodiKiion 
inns.  In  time,  it  is  likely  ihai  ihe 
d(  iMiard  will  he  snhslani iaily  le- 
placed  by  the  di^ital  riielhod.  I  he 
iMiard  will  rnnairi  nselnl  for  mak 
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MAP  showing  the  ap¬ 
proximate  location  of 
the  new  230-kv  trana- 
miaaion  line  from  Wash¬ 
ington  Water  Power’s 
new  Noxon  Rapids 
plant  to  the  vicinity  of 
Kellogg,  Idaho.  Line 
survey  work  through  a 
virtually  primitive  area 
and  across  the  Contin¬ 
ental  Divide  needed  all 
the  modem  tools  and 
equipment  available 


Photogrammetry— New 


iii^  (-(jiiiv:il('iils  mill  i|iii(k  Minlit's  ol 
s|  >1-1 1. 1 1  lavs. 

Applii alion  to  Oiliri  Powet 
Problrmii 

I  he-  gir-al  aiiijiaiy  ami  s|>(’(‘<l  ol 
ilir  ll^^ital  (oiii|>iit(‘i  havr  now  niailr 
II  jiossiblf  to  (oin|)iit(‘  llii*  tofal  losses 
ol  a  |>ow(*i  systi'iii.  I  lie  M‘sultin^  in 
loi Illation  is  iist-liil  in  o|>linli/in^  sys 
irni  planning.  An  cxanipli-  is  ^ivt-ii 
ill  llie  iollowin^  i onipaialive  loss  ii)< 
iit(‘siioni  systi-iii  allrinat(‘S  llial  liasr 
Ix-i-ii  sliiilii-il: 


Cttm 

Kw 

Kvar 

A 

265.763 

621,155 

B 

237,323 

439,272 

Brduction 

m  lo»«t  28,440 

181,883 

(  ase  B  fiiliris  lioiii  i  asi-  .\  only  l>\ 

■  III-  .iiiiiitioii  ol  a  kv  iiansniissioii 
line  anil  iinliiali-s  a  net  saviiif^  ol  ap 
pioxiniati-ly  $2*11, (MX)  anniially.  An 
.1 1  analy/i-i  stiiily,  evrii  willi  tin-  l>rsl 
.iiiiiiaiy  available  with  analy/eis, 

I  aiiiiol  be  M-lieil  ii|K>n  lo  lesolve  ai 
iiiialely  loss  ilillei eni  es  as  belweeii 
I  a  SI-  A  anil  i  ase  U  above. 

Ileie  in  llie  NoilliwesI  when-  li\ 
ilioeleiliii  jxiwei  is  |>i eiloniinaiil , 
the  piobleiii  ol  opliiiiuiii  le^iilalioii 
ol  walei  lliioiit>li  eai  li  ol  llie  niiniei 
oils  ilaiiis  lias  yel  lo  be  loiiipliieh 
soheil.  'I  be  vaiioiis  lonililioiis  siii  li 
as  vaii.ible  slieaiii  How,  loail  ile 
niaiiil,  opeialiiifi'  lesliii  lions  make 
llie  piobleni  leiiibly  loniplex.  (N'ole 
till-  .iiliile  wliii  li  ilisiiisses  ibis  sub 
jett.— I'.ililoi .) 

Ift  Computer  Work  Limited  to 
Utilities  With  Large  Digital 
Machines? 

I'ol  till-  linal  ipieslion,  pio^iam 
niiiiK  woik  is  noi  limileil  lo  iilililies 
IMissessiii);  a  I  onipiiiei .  Siii.illei  i  om 
p.inies  that  laniioi  jiisiily  pun  lias 
ill^  ol  leasing  a  ili^ilal  I oiiiputei  i.iii 
slill  solve  ni.iny  ol  tlieii  piobleius 
ili^il.ills  Mai  bine  time  is  iisualK 
avail.ible  on  an  lioiiily  lenl.il  b.isis 
al  loimneiii.il  lompiilei  seixiie  bu 
leans  ol  lioni  olliei  oi ^aiii/al ions 
owning  lompuleis 

Whal  It  Means 

riie  digital  lomputei,  wlietliei  ap 
plieil  to  leilme  tedious  (ompiila 
lions,  leplaie  ot  sti|>|>lenieni  exist 
int^  lompuleis,  oi  to  oblain  soliilion 
lo  pioblenis  tiol  solved  beloie,  is  in 
deed  a  valuable  asset  to  the  |M>wei 
indiistiy.  Its  use  in  these  \aiious 
iioblenis  shnidd  delinitely  help  to 
esseii  the  biiiden  ol  mete  lonipu 
laiional  woik  on  the  eiiKineei  and 
peiniit  him  to  devote  his  time  lo 
mote  si^iifitant  piohlenis 


\1^MI'N  the  piobleni  ol  mappin^ 
and  desi^nin^  a  new  2;i0k\ 
Iiansniissioii  line  aiose,  it  presented 
an  op|Hiitiinity  to  try  out  some  new 
leilmiiiiies  loi  siiiveyiiiK  in  heavily 
wixMled  iiioiinlainous  louniiy.  I  he 
hue  ill  <|uesiion  is  lo  Im-  I.*)  miles 
lon^,  Imated  in  western  .Montan.i 
.ind  not  them  hiaho,  lonnedin^  the 

_ The  Author 


|anies  VV.  .\shiirsl 
Montana  .State  (aille^e,  ’19 


Imi  fniisltnl  m  hool  aflet  seii'itift  as 
an  In  lone  fiiint  ilitnrif'  lloi/il 

II  ai  II.  Hr  u'oiked  for  five  years  on 
all  filiases  of  (iril  eri^ineeritiff  foi  a 
(onsnltinii  engineer  in  Montana, 
then  u'rni  lo  Washington  Walei 
I'oxcei  do.  as  assoi  tale  iitnl  engineri 

III  I  full  MI.VI.  Ills  iilility  exfieiteni  e 
iiiiliiiles  hydraulic  woik.  tiansinis- 
Mon  line  loiation,  fnoftrity  siimey 
woik,  at  t  ess  roads  fm  transmission 
lines,  1  oordinalton  of  si/irey  crrivs 
anil  fnefniialion  of  /•/'(,'  exhibits. 


Noxon  K.ipids  hydioelet  ti  ic  (level 
o|>ment  with  a  substation  neat  Kel 
lo^g,  Idaho. 

.Noxon  Kapids  Dam,  whidi  in 
I9.’i7  is  the  lai)>est  sin^le  hydio 
eleitiic  piojed  e\ei  undei taken  by 
an  individual  piivate  utility  in  the 
l‘a(ili(  .Noithwest,  is  sdiecluled  to 
l>e^in  initial  o|>eiation  in  SeptenilM-i 
I9.'i9.  llie  iniKHlm  lion  ol  a  new 
powei  sotiiie  into  an  eleitiic  util 
ily's  sysu-m  involves  ti ans|>oi lation 
ol  that  enel^v  Ironi  its  sourte  to  a 
point  tioni  which  it  can  Im-  leadily 
distiibuted  to  (onsunieis.  hoi  the 
Noxon  Kaiiids  pmject  this  tiaiis 
mission  will  Im-  made  at  s 

ovei  ium>ed,  heavily  timlM-u-d  nioiiii 
lain  countiy,  which  is  pait  ol  ihe 
UitieiKMii  Kan^e  of  the  KcnKs 
.Mountains  neat  the  iamotis  (ioeui 
d'.Mene  mining'  aiea  ol  noitheiii 
Idaho. 

riieie  weie  seseial  ways  to  ap 
pioach  the  piobleni  of  desi^nin^  the 
iine.  Recent  acivanc einents  in  aeii.d 
pholo^laphy  have  made  pholo^rani 
meiiy  a  usc-lul  icmiI  of  many  iiidiis 
iiies,  in(lu(lin^  oiii  own.  We  ccmiIcI 
h.ive  done  oiii  plannin^  liotii  aeiial 
maps,  ^loiind  siiiseys,  oi  both.  We 
decided  to  use  the  combination 
melhcMi.  'llie  choice  of  a  t>eneial 
loute  to  Im*  followed  in  building  a 
line  similar  to  the  one  nec-efed  loi 
the  Noxcmi  project  is  often  made  b\ 
aeiial  i(*connaissance  and  pholot>- 
laphv  backed  up  by  detailed  siusess 
made  by  ground  parties.  Caintour 
maps  can  then  Im-  prcMlticed  fiom 
the  combination  of  l>oth  TiiethcMls 

.\nion^  the  sfM-cial  tonsideialions 
invoKed  in  makint(  maps  from 
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STEREOPLOTTER,  a  dependable 
mapping  instrument  used  in  the  pro¬ 
duction  of  topographic  maps  for  engi¬ 
neering  requirements.  Overlapping  air 
photos  are  projected  from  above  (one 
green,  one  red).  The  operator  views  this 
bicolor  image  through  bicolor  glasses, 
seeing  the  terrain  features  in  third 
dimension.  The  operator  also  sees  a 
"floating”  dot  of  light,  which  he  can 
raise  or  lower.  As  he  makes  the  dot 
touch  points  of  equal  elevation  by  mov¬ 
ing  the  white  plates  or  platen,  a  pencil 
beneath  the  plate  traces  contour  lines 
on  a  map  manuscript  sheet.  Elevations 
are  tied  to  a  network  of  ground  control 
established  for  the  air  photos 

.Nero  Servire  Corp.  photo 


Survey  Tool 

•ini.il  |ilioiii)>i is  the  iietcssil) 
III  ll^i^^  the  )>eneial  aiea  ot  the 
lodie  when  the  miii  is  as  neatly 
iliiedly  oveihead  as  |iossihle.  1  his 
lint  niily  |>in\i(les  a  lestiiitinii  on 
the  time  ol  day  hnl  a  se.isonal  liiiii- 
lalion  as  well.  II  the  pit  lines  aie 
taken  at  the  WM>n^  lime,  1011)1 
shadows  apiieai  whidi  ate  a  handi- 
<a|)  to  the  photoy'i ainmeii it  al  woik. 
Smiilaily,  a  wintri  snow  tovei  wouhl 
yield  lalse  elevations  and  deteivin)> 
(onloins.  I  he  ideal  time  to  lly  lot 
lihoio^iaphy  in  the  .iiea  was  detei 
nniietl  to  he  in  the  month  of  jniie 
Mtei  a  pieliminaiy  ins|)e(lioti, 
lioiii  the  ail,  of  the  ttmntiy  to  Im- 
iiaveised,  the  aiinal  photoyira^ihs 
writ-  taken  .ind  om  enj'ineel  iii)' 
team  emhaiked  on  a  |iio)>ram  oi 
)>ionml  sinvevs  to  estahlish  the  ele 
Nation  ol  teit.iin  eonliol  points 
whith  weie  piominent  in  the  photo 
)>iaphs.  I  hese  points  wtie  then  to 
oidinaled  with  the  aeiial  views  tt> 
|ii(Hhite  an  aitinaie  topo)>i aphit al 
map  showiii)'  easily  i  ct  o)>  n  i /a  h le 
lealnies  sni  h  as  mails  and  houses 
I 'sill)'  .1  stale  of  one  imh  etpi.ds 
I.IHKI  it,  the  ma|>  was  ihawti  with 
lonloiii  inteivals  of  2'i  ft.  Setti'in 
lines  wi'ie  siiiiei  im|)oseil  liom  1.  S 
Suivev  leioifls.  I  he  map  was  pm 
dined  iiinlei  lonti.iit  for  the  W.ish 
im»ioM  W’.iiei  I’owfi  do.  .nid  le 
iiniied  only  a  monili  foi  tompleiion 
Imm  (he  lime  the  pit  lines  weit 
t.iken  until  it  w.is  ileliveied  to  ns. 

\  dei.iiled  ItM.ili'iM  of  tin-  nans 
mission  sssiem’s  ti  niei  line  was  then 
l.iid  out  on  lh>'  m.io.  In  older  to 
ohi.iin  an  aitinai"  nmfile  of  the 
I.ind  on  whitli  tin  line  was  to  he 


l<Nated,  it  w.is  neiessaiy  to  pmvitle 
)>mnnd  toniml  to  .liil  the  snivey 
I  lews.  I  his  W.IS  done  hy  ilmppiii)' 

I oloieil  I  loth  p.n.niniles  and  siieaiii 
CIS  Imm  .1  heliioplei  into  the  tops 
ol  i.dl  net's  ,ii  piominent  lot.nions 
wheie  they  tonid  he  seen  e.isily  imm 
.1  dislanie.  I  he  snivev  p.nties  weie 
ihen  ahle  to  estahlish  the  ilinilion 
ol  (heii  leiitei  line  Imm  one  i  id)'e 
lo  the  next  heloie  phin)>in)>  into 
the  ioresi  to  push  the  siiivev  .die. id. 
I*miile  elev.iiions  weie  i.iken  hy 
liansit  slope  t  h.iiniii)'  nielhotls  ;ts 
the  line  sinvev  pm)>ressed.  I  he  plan 
.111(1  piolile  oi  the  line  weie  |iloned 
and  oin  desi)>neis  deleimined  tin 
|(M.ilion  oi  ihe  towei  sninlines  .in  ! 
ihe  lenttihs  ol  ihe  sp.iiis  n(piiied 
liei.nise  this  set  lion  of  ihe  diN  in 
d'Alene  loiiniiv  is  spaiselv  pojni 
laied  and  disiaines  heiwei  n  low  ns 
aie  t  oiisidei  ahle,  it  w.is  iietessaiv 
foi  the  sin  vev  ill"  ( oiili .i(  lot  lo  e  I  I'l 
lish  a  tamii  loi  his  |ieiso'<n(  |  \i  <  i 
|()  ihe  woi k  .lie. I  W.IS  limiod  •ml 
in  some  nl.iies  il  lo"!  .in  lioni  .•ml 
,1  lialf  lo  Idle  to  ih"  ••  •  1 1  iii  ’  .r'-a 
lle.ivv  tiinl  (  I  ."id  hiiish  '.|oi\' d 
pio'Mess  and  d  (••■■•s  h.id  I'l  he 
.iiU'inenied  wi'h  i  lensli  p.iitv  of 
txiodsnien  eol•i••'  (^l  widi  .i\es  .ind 
ih.lillsaws  |o  <111  I  O.llll  fm  the  sill 
vev  learn.  I  o  lo  i  i'dii  ini  n  v  eie  used 
on  eai  h  of  tin  two  » it ws.  whii  li  (oni 


pleled  .ihoni  .i  h.dl  mile  ol  line  eat  h 
day  nndei  opiimnm  tonditions  dm 
in);  |nly,  \n)>iisi  .nid  Sepleniliei. 

.\  m.id  sysieni  ihmn)>h  ihe  |iie 
doinin.inlly  piimilive  w'Midl.nid  .ne.i 
was  netess.iiy.  I  his  w.is  t(i|niied. 
nol  only  lo  pmvide  .niess  loi  ( on 
siiiiilion  .itlivily,  hiit  .dso  lo  pm 
vide  a  |>eim.inini  iiit.ins  ol  )>eliin)> 
lo  ihe  lonipleted  line  loi  in. mile 
n.ime  woik.  Aeiial  m.ippiii)'  was 
.i)>.iin  iilili/ed  lo  deleimine  ihe  hesi 
lot.ilion  loi  ihese  m.ids,  whii  h  weie 
siihjetl  to  ihe  appmv.d  oi  (In  11.  S 
foiesi  Seiviie. 

\nion)'  the  olhei  piohletns  leoiiii 
in)>  held  sinveys  w.is  ihe  ideniiln.i 
lion  ol  pm|ieitv  lines  .ind  piopeilv 
owneishi|i  so  lii.il  easemenis  loiild 
he  ohlaiiM  (I  lot  ihe  new  line  \i(piii 
ill);  iht  se  easements  is  lietpn  nils 
(  xpensive  .ind  lime  i onsninin);. 

lilt-  use  oi  .leii.il  m.ips  lomhined 
with  );ioiitid  sinvevs  lot  (toss 
(oiinliy  t  onsit  III  I  ion  pmjei  Is  is  nol 
new,  hut  il  .dways  piesenls  inteiesi 
III);  .iiid  t  h.dlen(;in);  piohli  iiis  in 
moiini.iinoiis  (eii.iin.  Il  is  loi  ili' 
(  iiL’ineei,  howevei.  lodeieindiie  new 
.ippli* -d h*'is  ol  existiii);  let  hniijiies 
whidi  not  onlv  lesiili  in  .i  iMller 
joh,  hill  a  |oh  whidi  tan  he  done 
inoie  et  oiioniii  ally.  'I  his  etonomv 
heiielits  the  end  torisnniei,  the  man 
w  ho  pavs  the  eh  <  li  it  hill. 
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The  yardarm  signal 
warns  boats  to  give 


Operations  I 


On  .1  (lisp,  (old  inoiiiiii)^  in  Dc 
(cinlici  iiK'ii  ( onipicicd  llic 

laying  ol  a  12  kv  (alilt-  liotn  llic 
iiiainland  lo  Mckci  Island  in  l'n^('( 
Sound,  llic  jol)  niovcd  witlioni  a 
liildi.  .\s  llic  (lew  passed  the  lalilc 
lo  a  slioic  liaise  and  (ill  il  lice, 
cvciyoiic  (lic(kcd  llicii  waK  lies— 
only  ininnics  had  passed,  llie  joh 
secined  loo  easy. 

Piojeil  en^ineeiing  loi  this  a( 
lisily  he^aii  Ml  inonllis  heloie  llie 
layill^  dale  with  an  analysis  ol  ihe 
island's  load  ^lowlh  and  a  sindy  lo 
lind  ihe  iiiosi  e(ononii(al  way  lo  siip 
ply  ihe  pieseiil  and  Inline  deiiiaiKls. 

Ihe  .’VIcKci  Island  -t.Mikv  dislii 
hnlioii  sysleiii  was  sn|iplie(l  Iroin 
ihiee  l2..')-'i.Mi  kv  snhslalions  sup 
plied  hy  ihiee  snhinaiine  (aide  (ii 
(nils.  ‘1  wo  (aides  .ne  al  ihe  noilh 
end  ol  ihe  island  and  one  al  ihe 
sonlh  .SiiKc  ii  would  he  ixissihle 


DECK  MACHINERY  for  raising  cable  from  hold  to  pass  aft  to  the  tension  gear 


ih.n  lhe(.ipa(iiy  (d  an  oveihead  (ii- 
( nil  e\(ee(l  ihe  e(onoini(  limits  at 
this  \(dl.iKe.  liased  on  these  lads,  it 
was  (le(  ided  lo  lay  snhinaiine  lahle 
lo  .i((oinplish  ihe  leipiiied  "heeliii)' 


lip  "  ol  the  island  sn|>ply.  1  he  l*n^et 
Sound  service  area  iinliides  many 
island  piopeities  vi  ihe  laying  (d 
snhinaiine  (ahles  is  nol  iiiKomnioii. 

I  o  laiililale  this  woik  I'ligel  Powei 


lo  supply  ihe  island  hy  oveihead 
liaiismissioii,  llieii*  was  no  valid  tea 
son  loi  nol  ini  Inding  ihe  isl.ind  dis 
liihiilion  aie.i  .is  an  iniegt.d  p.iit  ol 
I'ngi  I's  in.iinland  svsieni  .\l  pieseni 
ihi  III. on  l*ng(  I  sysieni  (.ills  loi  .i 
I2.'ikv  giid  with  snhst.il ions  ahoni 
i  veiv  two  miles  seived  lioni  .i  'if)  k\ 
siihii  .nisinission  system. 

Ihe  ptohlini  ol  iiKie.ising  lln 
piim.ny  supply  lo  .Meiiei  Isl.ind 
lexolved  ilselt  into  .i  ipieslion  ol 
whelhei  lo  exleiid  ihe  .'i.'i  k\  lines 
onlo  ihe  island  oi  to  lemloiie  llie 
(\isling  12.')  kv  supply  liom  ihe 
III. mil. 111(1  Ome  ihis  (le(  isioii  w.is 
ni.iih  .III  (valnalion  ol  oveihead  \s 
snhm.iiiiK  sn|)ply  would  h.ive  to  lx 
nixeslig.iled.  I  he  isl.ind  glowlh  tale 
and  ihe  .iv.iilahiliiy  ol  spate  (ap.n 
iiy  on  the  mainland  12..')  kv  sysiein 
lipped  ihe  stales  in  lavoi  ol  delei 
ling  ihe  si/ahle  inveslmeiil  ie(piiie(l 
ill  .').')  k\  (-(jiiipmenl. 

Supply  ol  the  isl.ind  load  h\  an 
oveihead  (in  nil  al  12  kv  was  nol 
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( oiisideied  desiiahle  he(  anse  the  geo  Holh  (.riiiftr  inni  l{(i\  wmk  in  tlir  ilisti ilnition  rngmrering  drfmitrnrnl  of 
giapliital  situation  made  the  setni  Stiuiitl  /'oieei  !<,•  I.ight  Co.  While  most  ilntrihiition  woik  iiuluiies 

ing  ol  I  ighi ol-way  and  ( onsti  IK  lion  ovrihrml  tiinl  iiiiilrif'ioiitiil  ilistrihiition  rxfirririiir.  in  the  1‘u^rt  Sound 
oi  lowi’is  (dsllv,  iheiehv  letpiiiing  seii'iie  iiirn  Mihnmiine  ilisti ihiition  is  loniinon. 


CABLE  LEAD  hauled  aihore  at  atari  UNDER  WAY  during  layiriK  operationa,  barge  Puget  Power  ia  propelled  by  tuga 


lias  a  s|H-(ially  (-(luiitiicd  haiKC  willi 
its  ovs'ii  steam  anu  electiic  plant  ami 
[tower  inadiinery  to  raise  ami  lower 
the  tables  tt>  (le|)ths  as  great  as  H(M1 
It.  Rapid  growth  on  the  island  [m)[> 
erties  jMiints  the  tieed  lor  stmie  ex- 
tetisive  intnre  snbtnaritie  projects  so 
the  Merter  Island  |>rt>jett  proved  ati 
extellent  drill  for  larger  [trojet  ts  in 
the  tiffitig. 

Water  Ambient  Ups  Rating 

Puget  had  on  hatid  a  ([iiantity  of 
l.‘22- in.-diatnetei ,  t h ree-< ondiii tot 
‘JfiO  im  III  topper,  rubber  tom|>tinml 
insniatetl  and  steel-arimiretl  subma¬ 
rine  table  that  toultl  be  iisetl  lur  this 
job.  I  he  ambient  tenipetature  oi 
the  water  at  the  table  site  enabletl 
the  table  to  be  loatletl  tti  .l.'rO  atti[). 
Air  ratitig  ol  the  table  is  210  amp. 
lo  utilize  the  lull  tapability  of  the 
subniatine  settion  ol  the  table,  .'>00 
im  III  topper  single  tonduttor  shore 
Hills  were  used  to  tnati  h  thertnally 
the  submarine  seitioti. 

.\  table  route  was  seleitetl  viuth 
ol  the  existing  table  to  allow  either 
table  to  be  raiseil  ftir  reiiairs  without 
inteileiing  with  the  titlier. 

\  pret  ise  survey  was  made  of  the 
|>io|>ose«l  .Metier  IslamI  table  route 
whiih  served  seveial  lumtioiis: 

1.  l  o  obtain  permits  from  govetn- 
ment  IxMlies 

2.  To  hel[)  get  depth  vmmlitigs 
along  the  rtiiite 

.1.  lo  Ifwate  the  table  oti  maps 
ami  retotds 

Detailed  engitieei  ing  thawings 
were  pie|>areil  from  lield  notes, 
whiih  itidiiated  the  teiniinal  latili- 
ties  to  be  utili/eil  on  either  side  of 
the  trossitig.  It  was  neiessary  to 
provide  right-ol-way  atiil  a  [xile  line 
to  the  water’s  etlge.  'rertninal  fatili- 
lies  lotisisted  ol  winiiI  jioles  with  the 
.'itKI  nit  III  tables  teiminating  in  2.1 
kv  [lotheails  at  tbe  top.  I.igbining 
ai testers  were  niounieil  on  the  [xile 
lor  surge  protettion. 

.\  small  Ixiat  was  ihaileretl  ami 
depth  sr>umlings  oblaineil  peritMli 


Cable-Laying  Operations 

.A  small  baige  was  niovetl 
into  jilate  approximately  -KNl 
It  off  shore  in  line  with  the 
east  terminal  |M>le.  .\  line  was 
run  from  the  baige  lo  a  shoie 
aiiihor;  another  line  run  to  a 
line  trutk  ashore.  The  table 
end  from  the  ship  was  then 
[lassetl  lo  the  small  barge  ami 
[nilletl  ashore  by  the  line  tiutk 
stationetl  at  the  table  terminal 
[x>le.  The  small  baige  was  el- 
fet lively  tied  in  plate  by  the 
table  to  shore,  the  table  to 
the  shi|),  and  a  line  to  a  shore 
ant  hot.  I  he  table  shi[i  then 
raisetl  ant  hot  ami  prixeetletl  to 
lay  the  submarine  al«>ng  its  pre 
stribetl  route  tti  the  east  shoie 
of  .Mercer  IslamI.  Dining  this 
[xHtion  of  the  o|>eralion,  the 
engineering  de|)arlment  had  as 
its  funition  the  lollowing  leth 
nital  phases  ol  the  t  able  layitig 
o|>eration:  i>lolting  the  totirse 
of  the  table  ship;  informing 
the  navigation  oflitet  of  the 
deviatioti  of  the  ship  fioni  the 
ret[uirefl  ttnirse;  and  provid 
ing  infill matioti  legaiding  ta 
ble  tension  to  the  tahle  tlruin 
brakeniati.  ('[x>n  reathing  the 
flt'siretl  [Miinl  near  .Meiier  Is 
latiil,  the  table  ship  was  an 
t  hoi eil. 

I  he  submarine  table  was 
again  lasbed  lo  a  small  batge. 
I  he  remaining  distame  to  the 
.Meitei  Island  teiniinal  [xile 
was  measuieil.  'I  his  amount  ol 
table  was  then  laid  out  on  tbe 
small  baige  and  the  table  was 
tut  tree  liom  the  ship.  .\  line 
irufk  pulleil  ashoie  the  emi  til 
the  siibmaiine  table  by  means 
ol  a  winih  line.  I  he  table  was 
then  tut  free  iiom  the  small 
barge.  I  he  table  laying  ti[M-i 
alitiii  t ttm|>letetl,  the  table  ship 
was  leluineil  It*  its  Ix-iih 


tally  at  it>ss  the  piti|Mtsetl  t  .ible  itiiile 
With  this  inlormalittn,  a  piolile  t>t 
the  lake  betl  was  pltUletl.  ihesitius 
submarine  table-laying  exiieiieme 
hail  imiit alt'll  that  a  resiiliiaf  tension 
ol  alxiiit  I.IHH)  lb  shoulil  be  lell  in 
the  table  alter  it  is  in  plate.  I  his 
is  iliHie  li>  make  suie  that  the  table 
will  not  lixip  on  the  lxilli>ni  .ind 
laiise  kinks  if  it  ever  iieetls  lit  be 
laiseil.  .\n  elloit  was  tnaile  to  hitlil 
this  tension  in  the  table  toniinuous 
ly  at  the  jxiiiil  ol  lonlatt  with  the 
lake  Ixitlom  at  all  tleplhs.  Duiing 
the  laying  i>peiation,  the  table  as 
sullies  the  geneial  sha|>e  ol  one  h.dl 
oi  a  talenaiy  turve.  the  solution 
ol  this  tiiive  alliMveil  the  pieiliilion 
III  tension  ami  laying  angle  lot  the 
table  as  it  left  the  baige. 

With  these  toniputations,  a  thait 
was  [itepateil  imliiating  the  loiiett 
layitig  angle  ami  tension  to  be  iiseil 
at  21MHt  inlet vals  along  tbe  table 
ionise.  Using  the  loiile  selei  letl  lioin 
the  siiivey,  the  ship's  toiiise  was 
iharteil.  \Vhile  laigels  well-  lixaleil 
on  eat  h  shoie  in  line  with  the  table 
loiite.  .A  liansit  obseivei  was  pl.iietl 
in  line  with  the  table  route  lo  giiiile 
ihe  baige  iluiing  its  laying  run. 

.Stheiluie  keyetl  li>  (iable 

.A  gi.iphit  stheiluie  was  piepaieil 
loi  ihe  use  ol  the  men  haniiling  itp 
eiaiiftiis.  I  his  stheiluie  was  keyetl  to 
ihe  amount  ol  table  paiil  out  lioin 
the  baige  anil  imliiateil  the  tension 
lo  be  belli  on  the  table  tinting  ihe 
laying  opeialittn. 

lo  tooiilinale  the  laying  itpeia 
lion,  a  loinplele  system  ol  slioil 
wase  lailios,  telephones  ami  iniei 
I ommiinii alioii  louil  s[ieakeri  weie 
ilesigiieil.  I  he  table  itself  was  iiseii 
as  a  inelallii  telephone  tirtuit  to 
ihe  shore  liansit  obseivers,  tom 
plemenleil  by  |x>i table  ratlio  tom 
munii aiions.  'Iele[ihtine  ami  loiiil- 
speaker  iiiiert  ommunit  aiions  al 
lowetl  tiose  t  oorilination  ol  sbi|> 
Ixiaiil  atlivities.  Alternate  tommu- 
nitalioii  systems  were  [itovidetl. 


ft 
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Aerial  view  of  the  partially  completed  international  market  place  shows  the  efforts  to  keep  the  natural  island  beauty 


Power  poles  are  taboo  in  Waikiki. 

Underground  distribution  can  be  a 
headache  unless  it's  .  .  . 

"Engineered  for  Tomorrow" 


Ili  .uH^  IS  nut  .1  liixiny  in  tin*  \\  .u 
kiki  Hsiiil  .nr. I  il  is  .in  ((onniiiK 
nrirssiiy.  I  his  is  ihr  l.iiloi  lli.it  li.is 
li  il  III  the  nisi. ilhit inn  nl  .in  iimU  i 
^iniiml  ilisi I  ilinl inn  sNsli  in  in  tin 
ininiliil  .mil  I'xntii  iirw  Intrin.i 
linii.il  .M.iiki  i  1*1. Ill  ,  .1  liner  aiir 

slin|i|>in^  irniri  lli.ii  is  .i  mi  lling  |ini 
nl  n.llinlis  ilrsl^nril  In  hr  .1  |in|inl.il 
Inin  Isl  .Il  1 1 .11  I  inn. 

Snnr  il  u.is  iln  iilril  hy  ihr  l.inil 
ilrvrln|iri  In  jil.ii  r  .ill  nlililirs  nnilri 
^mniiil,  .1  inni|>lrlr  svsirm  nl  iliii  1 
Inirs,  h.lllitllnlrs  .1  n  il  1 1  .illslnl  inri 
v.inlis  vv.is  ilrsi^nril  h\  ihr  ll.iwaii.m 

I  In  II  II  (  n  I  III 

I  limit*  l.oails  lni|>nitani 

( .nsis  III  I rhtiililni);  h.imlhnlrs  .nut 

II  .Illslnl  inn  x.inlts  m  .iililin^  ilnits 
In  .III  r\istnl^  iinilri ^iniinil  sysirni 


.nr  rxirssivr,  sn  it  is  iin|>ntl.inl  that 
■  hr  sNsIrin  hr  .iilrijii.ilr  Ini  hnth  ini- 
'.i.il  .Hill  liitinr  ill  III. mils  Ini  rlrtliit 
sri  \  il  r. 

Siiuliis  III  ihr  inili.il  In.iil,  In.iil 
I  mil  nil  1 .11  inn  .mil  Iniiiir  |>nw'n  ir 
ijiiii run  Ills  irxi.ilril  lii.il  tw'ii  ti.ms 
Ininii'i  x.inlts  xxniilil  hr  irijiiiiril. 

I  hrsr  x.mlls  xvrir  |il.i(ril  in  ihr  txvn 
l.ii).;rst  hnililin^s,  Imalril  nil  n|)|)n 
site  I  nils  nl  ihr  |iin|)rilx.  I.ni.iliniis 
nl  ihr  x.mlls  xvillmi  ihr  hnililiti^s 
xxrii  |il.mnril  sn  the  x.mlls  xvniilil 
hr  ir.ilil'.  .iiirssihlr  In  ll.ixx.iiiaii 
I  In  nil  |insnimrl  Ini  insl.ill.n  inn 
.mil  ni.iinini.nii  I  III  r(|ni|inirnt.  I  hr 

I  hnii  r  nl  x.mli  Ini  atiniis  wilhin  r.ii  li 
hnililin}>  xx.is  snhjn  I  In  (hr  a|>|iinx.il 

-i  ihr  |tlnjn  I  .111  hiln  Is. 

ini  III  |ini. Ill'll  in  ihr  ilrsi^n  xxrir 
iln|ili(.ilr  |ii  ini.il  X  Irrilrls  In  the 

II  .Illslnl  inn  x.mlls  I  hrsr  Irnlris 


inininatr  iiisiilr  ihr  xanlls  xxhrir 
svviti  hiii^  is  ilniic  inann.illy  linni  niir 
|>iiniaiy  liiniit  to  tlir  nihn.  I)n|)li 
I  air  |>iiniaiy  Irrdns  air  injiiiirit  hx 
ihr  ntiliiy  (nin|>any  tor  all  xanlls  in 
.liras  srixrti  nnilrrfrinmiil,  sintr  .1 
lahlr  lailnirtan  tansr  rxtrvsivroni 
.im'  liinr  allriiin^  a  Kiral  many  tns 
inniris. 

Traiiiwoik  W'illi  llniltiris 

Wlirii  .III  niiilrt^ionnil  rirt  (i  it;  tiis 
nihiiiimi  sysinn  is  ir((nrstr(l  hv  a 
ilrxrlnpn,  hr  is  askril  to  pay  ihr 
ilillnniir  in  1  nst  hrixvfrn  an  nntlri 
mnnnil  sxstiin  anil  an  nxcihrail  sys 
Irin.  I  hr  ilrxclnprl  is  irijiiiirtl  In 
iniistinit  ihr  dnit  lines,  h.mdhnirs 
and  ii.mslniiiirr  x.mlls  inside  his 
pinpniv  Inllnxxiii)'  ihr  drsij'ii  and 
spriilii  .iiiniis  III  llaxxaiian  ilrtliii. 
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The  Author 


II.  N'akafuji 
1*111  «liie  I'liivcrsiiy,  TiS 


7'u'n  yrats  in  thr  iti’sif'ii  of  unilrr- 
ffioiitnl  luin.smission  unit  rlistiihu- 
lion  fatililirs  for  the  H  aivai  inn 
Eintrii  do.  l.lil.  have  iinalifieif  the 
author  to  fneparr  this  fiafier. 

I  lu-  duct  line  systr-iii  is  then  ton 
tn  fxistinj^  fktliir  nvfiluad 
Ml  iiiHlcigriMind  systnns  niilsidr*  llir- 
liiopcriy  hv  ilic  (‘l(‘(lrir  utility. 

Koiitfs  lot  the  duct  lines  were  se 
lettetl  to  tie  in  the  new  transforniei 
\aidts  with  exist  in^  elec  ti it  latilities 
on  the  streets  IxtiindinK  the  project 
area.  The  projet  t  arthittxts  ttnu- 
dinated  the  locations  and  routes  ol 
the  elettrit  |K>rtion  of  the  under 
^toiind  construction  work  with  those 
ol  various  otliei  utilities. 

I  he  desif^jn,  then,  had  these  oh 
jet  tives: 

1.  A  reliable  powei  systc'in  which 
would  iti  no  way  detract  iron)  the 
natural  beauty  ol  the  surroundin^s 

2.  :\  system  with  as  low  an  ini¬ 
tial  tost  as  |>ossihle 

'  .1.  A  system  that  is  flexible,  re- 

cpiires  a  minitnuni  ol  maintenatice 
and  tan  easily  accointncMlate  load 
^lowth 

llesi^n  Feature's 

I  t  ansfortner  vaults  were  ton- 
stiucted  to  meet  standards  as  set 
berth  in  the  National  F.lectrital 
CcMle.  Hollow  concrete  huildin),' 
hlcnks  were  uscxl  to  build  the  fire 
prcKtl,  .^xl.'l'/a  ft  X  H  ft  hi^h,  vaults. 
\'entilation  hs  natural  rirculation  ol 
air  to  an  outdoor  area  was  provided 
through  screened  louvers. 

Standard  overhead  types  of  trans- 
iormers  and  cutouts  wt're  installed 
in  each  vault.  The  fusc'd  riitoiits, 
mountCHl  on  the  walls  of  each  vault. 


Underfiround  equipment  savinKs  made  with  conventional  tranaiurmera  and  cutouta 


ptovide  piotection  lot  the  tians 
former  hatik  atid  ate  used  |oi  switch 
ing  from  one  piitnaiy  fc’ecic't  to  the 
other  after  cable  faults  or  load  tians 
ler  operations. 

Duct  lines  were  installed  in 
trenches  and  hackfilled  W’ith  a  mini¬ 
mum  c'aith  cover  ol  \l/,  ft.  Most 
duct  line  runs  consisted  ol'  four  1  in 
liansile  or  cement  ashesices  fiieptcMil 
ducts  eiicascHl  in  a  .Sin.  envelope 
In  many  instances,  telephone  ducts 
shared  the  same  trench  and  concrete 
envelope,  and  they  were  separated 
from  the  |Km'ei  ducts  with  S  in.  of 
concrete.  .\  total  ol  aliout 
lineal  feet  of  iransite  ducts  was  in 
stalk'd  for  the  elec  trie  al  system. 

Ilandholc's  wc're  constiuc  tc-il  at  li) 
In  1.50ft  intervals  along  the  duct 
line  to  provide  access  foi  secondary 
sc-rviee  taps  to  buildings  in  the  area. 

I  hc'se  hanciholc's  were  iitili/ed  also 
eluting  the  cable  pulling  and  splic 
ing  operations.  A  total  of  eight  hand 
hole's,  with  inside  dimensions  of  ^  ft 
wide  X  5  ft  l<»ng  x  S  ft  deep,  were 
constructed  lot  the  projc'ct. 

Handholes  .ire  reinforced  concrete 
Imixc's  ecpii|>ped  w  i  t  li  he  avy  stc'el 
plate  covets  in.  thick.  <)nly  the 
covc'rs  are  ex|>osc'd  at  the-  surface  of 
the  ground  and  they  are  dc'signc'd 
lor  norrnal  pedestrian  traffic. 

Primary  cable's  fc'eding  the  ttans 
lormc'r  vaults  at  tlie  International 
.Markc't  I'lace  were  tap|>c'd  to  exist¬ 
ing  three-phase,  four  wire,  ‘.i,10<f/1. 


l(»0  V  lines  on  c-arh  ol  the  stieets  that 
Iroiind  the  aiea  to  pioside  these 
vaiilts  with  dual  |>iitn.iiy  leecleis 
from  two  separate  cite  nits  Fritnarv 
Ic'c'clets  selected  foi  this  installatioti 
wen-e  single  conchic  tot ,  .No.  I,  .5,(MN)  v, 
shielded  c aides  with  synthetic  i uhhei 
insulation  and  nc'opic'tie  jacket  I  he 
curtent  tarrying  capacity  cd  tins 
cable  is  adecpiate  for  initial  load 
plus  future  additions. 

.\  system  of  secondaiy  tnains,  con 
sistitig  cd  single  conductor,  .1.50  tncni 
and  i/0  cables,  rated  at  fitH)  v,  with 
synthetic  riihlM-t  insulation  and  nc'o 
prene  jacket,  was  instanc'd  liorn  each 
tiansloimei  vault  thiough  the  duct 
lines  aticl  handhedes.  (.iirrent  cany 
ing  capacity  .ind  peitnissihle  vedtage 
chops  were  the  piimaty  considera 
tions  in  the  selection  of  cable  si/c-s 
lor  the'  thic-e  phase,  foot  wire-, 
1*70 /20H  \  secondary  systc-rn. 

I  he  secondary  caldc-s  weie  con 
nc-c  ted  to  insulated  bus  bars  calk'd 
medes  that  wc're  installed  in  the 
haticiholes  to  provide  convenient  con 
nection  |«oints  lot  set  vice  cables. 
Oaldes  can  he  coiiiiecteci  or  lemccvcxl 
mechanically  tiuough  outlets  on  the 
moles,  using  scm  ket  and  nut  assert) 
hlies  while  the  circuit  is  still  enet- 
gi/ecl. 

It  is  hotic-d  that  the  Intetnaticinal 
.Market  I'lace  with  its  uttdetgtound 
distribution  systett)  will  make  the 
arc'a  pleasurable  for  visitors  and 
pr editable  fcir  our  customers 
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"Although  management  is  more  an  art  than  a  science,  there  is 
today  an  increasing  need  for  engineering  thinking  in  it.  In  reducing 
problems  to  their  simplest  form  the  engineer  brings  into  play  his 
major  assets  of  objectivity,  integrity  and  technical  knowledge. 

"By  the  very  nature  of  management  problems  in  the  electric  power 
industry,  the  ability  to  visualize  the  business  as  a  whole  demands  a 
degree  of  technical  competence.  Obviously,  the  broader  this  knowledge 
is  the  more  management  can  proceed  with  confidence— and  this  the 
engineering  approach  can  provide. 

"The  electric  utility  business  is  basically  an  engineering  business. 
A  young  engineer  can  enter  this  field  confident  that  it  offers  unlimited 
possibilities  for  his  talents,  knowledge  and  ambitions,  as  well  as  a 
rewarding  career  in  an  essential  field  of  public  service." 
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No  High  Board  Fences  Here 


"One  of  the  primary  concerns  of  today's  utility 
leadership  is  to  bring  into  the  industry  young  men 
of  ability  and  ambition  who  can  assume  the  direction 
of  their  companies  in  due  course.  The  problems  of 
growth  offer  unlimited  opportunity  for  those  whose 
careers  are  in  this  field.  Engineers  and  others  entering 
the  industry  now  will  enjoy  the  fruits  of  these  oppor* 
tunities  as  never  before  in  planning,  design,  con¬ 
struction,  operation,  administration  and  management. 

"The  challenge  to  you,  as  a  young  engineer  con¬ 
sidering  a  utility  career,  lies  not  only  in  the  necessity 
for  a  huge  expansion  of  existing  utility  systems.  More 
importantly,  it  lies  also  in  the  technological  improve¬ 
ments  over  present  methods  of  operation  that  must 
be  made. 

"There  is  no  limit  on  how  far  a  good  engineer  can 
go  in  the  utility  industry.  There  are  no  high  board 
fences  to  keep  the  able  and  ambitious  engineer  from 
entering  the  top  rank  of  utility  management.  Any 
young  man  with  ability,  interest  and  a  willingness  to 
work  at  learning  everything  about  his  company  can 
build  a  foundation  for  a  future  management  position. 
The  record  of  my  own  company  is  a  good  example. 
The  chairman  of  the  board  and  seven  of  the  16 
executive  officers  hold  engineering  degrees.  Without 
exception  they  began  their  careers  in  minor  positions 
and  seven  of  the  eight  joined  the  company  upon 
graduation  from  college." 


S.  L.  Sibley 

Vice-president  and  Assistant  General  Manager 
Pacific  Gas  and  Electric  Co. 
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PROTOTYPE — The  Vallecitoe  atomic 
power  plant,  a  joint  project  of  General 
Electric  and  Pacific  Gaa  and  Electric, 
ia  a  pilot  model  to  determine  final  de- 
■ign  of  the  large-acale  Dreaden  nuclear 
power  station. 


DirMlcii  Matioii  i!>  a  laigc-vale  |)laiii 
of  l8(),(H)0  k.w  electrical  output, 
wliidi  is  uiulet  (oiistruction  neai 
(.liitago. 

I  he  reactor  lot  the  Vallecitos 
atomic  |>ower  plant  is  a  pilot  motlel 
lor  the  reattor  to  he  usctl  at  Dresden 
and  liist  went  tritital  in  August 
I!).*)?.  The  plant  has  an  electrical 
output  ol  kw.  T  his  plant  was 

huilt  as  a  joint  project  iMtween  the 
(General  F.lectiic  (io,,  which  owns 
and  o|>eiates  the  leactor  steam  gen 
(■ration  facilities,  atid  P(>  and  K, 
which  owns  and  o|»eiates  the  electric 
iMiwer  geneiation  lacilities.  Both  the 
v'allecitos  and  the  Dresden  plants 
are  entirely  privately  financed. 

T  he  following  observations  re 
garding  starting  up  a  nuclear  |Miwei 
plant  relate  to  the  exiK'rimcmtal 
Ixiifing  water  reactor  of  tlie  AF.C  at 
the  Argonne  I,al>oratory. 

The  F.BVVR  operates  on  the  di 
rect  cycle  jirincipfe  where  steam 


Atomic  Start-Up  Procedure 


James  O.  Schuyler 

Electrirel  Cnoir>««r.  G«i  and  Co 


Left  —  Cutaway  view 
of  the  boiling  water 
reactor  housing 
■howing  phyiical  lo¬ 
cation  of  it!  compo¬ 
nents 


I  he  slait  up  oi  a  nucleai  leactoi 
powei  plant  is  dilleient  Irom  that 
ot  a  conventional  steam  ■  elec  ti  ic 
plant.  Besides  the  leadying  ol  the 
iisii.il  mechanical  ecpiipment,  the 
leacloi  plant  has  the  prohlem  ol 
Us  nuclear  system. 

I  he  liist  leactot  ol  the  Al'.('  five 
seal  expel  imental  piogiam  to  he 
pl.iied  ill  Opel  at  ion  was  the  expel  i 
iiieiii.il  lioiling  watei  reactor,  des 
igiiated  I  BWR  I  his  leactoi  was 
(lesigiied  and  constiiicted  hy  the  .\i 
goiiiie  National  l.ahoratory,  liK.ited 
iie.u  l.eniont.  III.  The  writei  s|ieni 
lioni  Decenihci  I9.5ti  to  Aplil  l‘t'>7 
as  a  "loaned"  employee  at  the  lali 
oiatory  [laitic  ipating  in  the  opeia 
tion  ol  KBWR. 

I'acilic  (las  and  Flectiic  (!o.  is 
now  participating  in  two  iMiiling 
water  reactoi  projects,  the  Dresden 
line  fear  |Mtw(‘i  station  and  the  \'al 
lecitos  atomic  |MUvei  plant.  The 


Right  —  Flow  dia¬ 
gram  of  the  boiling 
water  reactor  lyatem 
for  power  production 


•  wMBina  9iu« 
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CUTAWAYS  show  the  eMential  details 
of  a  reactor.  Notice  facilities  for  storage 
of  spent  fuels  and  the  sizable  investment 
of  concrete,  lead  and  steel  for  shielding. 


ioi  tiled  Iroiii  lMlilill^  vvalei  in  the 
leaiUir  vessel  is  used  to  drive  the 
liiihiiie-^eiierator.  l  lie  iiiei  liaiiit  al 
e(jui|>iiient  thetk  <nit  at  kHVVK  was 
facilitated  hy  the  use  of  the  ialxira- 
tory  steam  system.  This  was  used 
to  blow  down  the  |)i|)iiiK  and  for 
lolling  the  turbine-generator  at  a|> 
proximately  750  kw. 

(iriiital  Assc'mhis 


MCMOYASi.1 

•MiCvO  Mimo  \ 


*ulk  tT0«A«f  ^IT 


«AT|fl  kIViL 


X 


OWONAMV  COtaCMCTf 


MOO  tSuiOf 
MiAkT  »NlCL0 

co«r 


MA9MC  TtTC  COMCNt  TC  ' 


rOACCP  CtnCULATlON 

coMWf Ctiom  t  rufunr \ 
'^COMTNOL  moo 


1  he  fiist  ste|>  in  placing  the  nu 
clear  system  in  operation  was  to  t‘s 
tahlish  a  critical  loading  of  the  fuel 
elc-ments.  Because  of  the  unc c-rtainty 
ot  calculating  the  critical  loading, 
it  is  generally  dc‘sirahle  to  run  a 
critical  assembly  experiment  hefore 
estahlishing  the  final  design  ol  the 
core  lor  a  lull-scale  reactor.  .\  criti¬ 
cal  assembly  can  he  considered  a 
calculating  tcMil  lot  reactor  systems 
as  a  netwciik  calculator  is  foi  elec 
trie  |M>wer  systems.  I  he  main  oh 
jeciive  of  the  critical  assembly  is  to 
obtain  the  optimum  core  design.  In 
the  case  c)|  KBVVR,  since  it  was  an 

experimental  plant,  it  was  decidc'd  appioximatc-ly  10  luel  elements.  It  cleat  c  hat  at  tei  ist  ic  s  ol  thecoieweie 

to  run  the  critic al  experiment  in  the-  tcMik  Irom  HI  to  H7  elements  lot  a  deteiniined.  I  his  inc  lulled  the  elfec  t 

lull  si/e  reactor  vessel  with  the  ac-  ciitical  loading.  Ibis,  howevei,  was  ol  voids  that  will  he  piesent  uiidei 

tual  operating  fuel  elements.  I  he  within  the  predicted  possible  eiiiii  boiling  conditions,  tempeiatiite  and 


f iiouuN  • 

«f|9M  LINf 

'  ohoinaiiIF  concmi  fl 

•iOCal 


r  a 


fUBf 

'«A9NfTfT|  COUCHirC  tCCCllft 


^lll 


design  calc  iilalicms  indicatc-d  that  lot  the  c  ale  illation, 

the  ll•aclor  would  be  critical  with  .\ltei  the  ciitical  loading,  the  nu 


the  worth  ot  eiiect  ol  citniicti  iimIs 


Uoih  .III  nil  tease  ol  void  loiilein 


REACTOR 
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and  an  iiurrast  in  <«*<iljnt  ifuijx'ia- 
lutc,  wliirli  Inwfts  llif  dt'iisiiy  ol 
ih(*  (oolanl,  nIioiiIiI  tend  to  shut  tlic 
iradoi  down.  I'lic  < onirol  io<U  iinisl 
have  Mdliiirni  lU'ulton  ahviiliiii}' 
stM-n^ili  to  shut  llu-  uaitoi  down 
nniici  all  (ondilions,  iiuliidiiiK  tail 
iiir  ol  «»nr  oi  two  (ontiol  hkIs. 

VVlii  n  llu*  iiiiiial  «  i  inu  nis 
wfH'  I oin|>l<‘icd  ai  cssfiilially  /no 
jmwn  level,  itie  leadol  toj)  lieail 
was  iMilied  in  position  in  oiclei  llial 
tlie  ii’ailoi  lonid  lie  piessnii/ed 
lot  |M»wei  nenetation. 

.\nolliei  pioliliin  in  lonjnndion 
w  ith  llie  IKK  leal  plant  is  that  ol 
( ontainnienl.  Wlieie  a  piessure-tij^lit 
enilosnie  is  iiipiited,  it  is  testeil  lot 
leakage  all«-i  it  is  laliiiiated.  A 
seiond  lest  is  maile  «»n  loinplelion 
ol  the  plant  aiul  lieloie  |)owei  is 
^enel  ated. 

I  lie  oii);inal  opeiatiiiK  pKMeiliiie 
liy  passed  vniie  steam  at  all  times  to 
the  londensei.  I  he  plant  piohahly 
will  o|>eiate  satislai  toi ily  with  the 
hy  pass  valse  ( losed. 

Fuel  F.lemeiit  AsM*inhly 

I  he  liiel  elements  ol  the  KUWR 
(onsist  ol  six  plates  welded  to  side 
plates  to  lorm  ati  assembly  in. 
sipiate  and  77%  in.  lotiK,  iiu  hiding 
end  linings.  I  he  luel  plates  were 
loimed  hy  loll  Iximling  the  tnel 
alloy  plate  to  /iiealoy  dadding 
plates.  I  he  Inel  alloy  is  a  nianiinn, 
/itioninm  and  niohinm  alloy. 

I  he  (Ole  siindiire  has  a  iMiiiom 
gild  on  which  aie  mounted  the  <on 
tiol  kmI  guides  and  top  shioiid  as 
senihly.  'I  he  top  shiond  (hannels 
the  watei  and  steam  into  the  piopei 
How  patterns  I  he  nine  dinifotm 
sh.iped  (onttol  tods  enter  the  pres 
sine  vessel  lioni  the  bottom.  'I  h<‘ 
neution  .ibsoi bing  m.iterials  lor  five 
khIs  is  h.ilniimi  and  loi  the  othet 
loin  boioii  stainless  steel.  The  (on 
liol  iimIs  .lie  iiiotoi  diiveii  by  a  lead 
siiew  .ind  lint  aiiaiigement  I  he 
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lim  hn  taieer  ai  a  field  etif^i- 

ueer  with  Shnie  Xc  Webster  Eugtneei- 
niff  f-oi/i.,  u'oiktuu  with  that  <ngau- 
izatinn  dun  rtf'  the  construi  tion  of 
l‘(i  and  h.'s  Moss  l.anding  powei  sta¬ 
tion.  When  the  first  three  units  were 
installed,  he  joined  I’d  and  E's  engi¬ 
neering  department  and  is  now  an 
eleitriial  engineer  in  the  division  of 
steam  engineeiing. 

magneti(  roller  latdi  is  used  foi 
leleasing  the  lontiol  rrxls  on  a  shut¬ 
down  signal.  ,\n  adelerator  spring 
and  real  tor  pressure  are  the  driving 
loMes  used  to  drive  the  released 
(onliol  lods  into  the  tore. 

Turbine  Features 

I  he  s|H-(ial  leatuies  ol  the  tur- 
hine  aie  its  moisture  removal  con¬ 
st  tin  tion.  the  ni(kel  plated  steam 
passages  and  sealing  airangement. 
Iti  the  last  thiee  stages  of  the  tur- 
hine  deil(‘<  ting  lips,  interstage  drains 


and  stellite  la(  ing  are  used  to  leduce 
eiosion.  I  he  nickel  plating  is  to  te- 
dme  (otiosion.  1  he  sealing  aiiange 
iiieiit  uses  steam  and  dry  air  to  pre 
sent  iadioa(tive  stt-am  leakage  to 
ihe  plant  atmosphere  and  ail  leak¬ 
age  to  ( ontaminate  the  steam.  .\ 
nnilti|de-labyrinth  seal  is  used  wheie 
steam  is  inticMluK'd  at  one  end  and 
.lit  .It  the  other  with  a  vadium  be 
tween  to  (ontrol  the  leakage  of 
steam  and  ail. 

F^mergein  y  .Sysieins 

I  he  steam  leaving  the  leacloi  has 
moistuie  removeil  in  the  steam 
dryer  enieigeiu  y  (<N>ier  belore  eiitei 
ing  the  turbine.  I  he  emergem  y  cool 
ing  (oils  in  the  dryer  vessel  are  used 
to  (ondense  the  steam  in  case  the 
(oiidenser  is  not  available  in  an 
emeigemy  shutdown  or  in  case  the 
iioimal  shut -down  cooling  is  not 
available. 

Ihe  steam  by-pass  control  valse 
controls  the  amount  oi  steam  that 
is  dumped  through  a  desuperheating 
pi|>e  in  to  the  condenser.  This  valve 
maintains  a  constant  reactor  pres 
sure  duiing  o|>eration.  The  leliel 
valves  for  the  steam  system  also 
dump  through  the  desuperheating 
l»'!>^- 

I  wo  boric  acid  licpiid  |K)ison  sys¬ 
tems  are  piovided  for  emergeiics 
use  in  controlling  the  reactor.  'Fhe 
first  system  o|M-iales  in  the  event  of 
low  reac  tor  water  level,  occ  urring 
during  shutdown  or  other  low-pies- 
siire  (otiditions.  It  sprays  water  on 
luel  elements  to  pievent  damage 
liom  excess  tem|>erature.  I  he  boiic 
acid  is  adcic'd  to  the  water  to  prevent 
the  remote  (han(.e  that  the  walei 
will  cause  criticality. 

,  I  he  second,  the  high-piessnie  sys¬ 
tem.  backs  up  the  conticd  rcxls.  Flie 
boric -acid  solution  is  automatic  allv 
dischaiged  into  the  reactor  in  case 
a  pair  of  contiol  icmIs  do  nen  travel 
all  the  wav  into  the  core  on  a  scram 
signal. 


Actual  Steps  in  Starting  Up  an  EBWR 


I.  Put  st.nt  up  heatei  in  op 
ei.ition  .111(1  licMt  teactoi  watei 
let  .'PJ.'t  F.  I  his  lakes  about  ihtee 
lioiii  s. 

‘J.  ( ihec  k  ol  set  leacloi  in- 

sit umeniai ion  and  coniiols. 

.1.  St.nt  i.iising  contiol  knIs 
until  a  peiicMl  (time  lot  |M>wer 
to  inc  lease  by  a  facloi  ol  2.7 1 H) 
of  from  .1(1  to  50  seconds  is  ob 
tainc'd  Ihe  period  will  in 
crease  to  infinitv  in  several 
minutes,  at  which  time  the  rc*- 


ac  toi  is  (liiical  at  a  low  power. 

1.  .\liei  the  leactor  is  criti¬ 
cal.  laise  kmIs  to  increase  the 
powei  level  and  offset  iem|)er- 
aliiie  and  void  effects.  The  al¬ 
low  aide  late  of  (eni|>eralurc 
I  ise  ol  the  \essel  clelei mines  the 
I  ale  of  power  lise.  This  is  lOOF 
|M-i  houi. 

5.  .At  appioximalely  2(M)  .100 
|>sig.  steam  is  blexi  to  the  air 
ejectois  and  gland  seal  systems. 

(*.  F.xcess  steam  over  auxil¬ 


iary  lecpiirements  befoie  load¬ 
ing  the  turbine  is  dumped  to 
the  condenser. 

7.  Ihe  turbine  is  lolled 
when  the  reactor  heat  level  is 
between  5  to  10  mw.  As  the 
turbine  is  loaded,  the  by-pass 
valve  automatically  reduces 
the  by-pass  flow  to  maintain 
reactoi  [iressiire. 

I  he  total  time  recpiired  for 
start  up  is  approximately  font 
to  five  hours. 


The  use  of  suburban  pressure  systems  brought  about  a  voltage  problem.  A  pole-mounted  series  capacitor  was  the  answer 


Pump  motor  starting  caused  voltage 
dips.  Distribution  economics  dictated 
the  use  of  .  .  . 


Series  Capacitors  to  Cut  Flicker 


iiiit-iit<>  show  lli.it  st-lio  Cl-  iiinit  Inn  iiilMlctjiit  nl  (li|>s  (.iiisrii  llic  i  iiMniiiii  in;iy  lx- i«‘t|iiiic<i,  ,it  his 

[i.iiiiiiis  ill  (he  |>iiin;ir\  nl  (iisitiliii  hy  odiei  <  iistoiiicrs'  (‘({tii|>iii(‘ii(.  own  ('X|H-nsc,  lo  |>iovi(l(*  siiii.ihl<* 

lion  tiansloinicis  olln  .in  altiaitive  Wlu-n  (wool  inoic  <  nsionieis  sci  veil  cfiiiiiinn-nl  ioi  ic.isonahlc  liinilalion 

solniion  (o  inanv  lliikei  piohicins  in  liy  (lie  same  liansloiniei  have  an(o  ol  sin  h  iniei leieni e.  (!oin|).iny  eii 
snhiii  hall  aieas  in  (he  ( .aliloMiia  ( en  inalii  piessnie  systems,  the  inimhei  ({ineeis  aie  olleii  i  ailed  n|Min  (o  sii)^ 

tial  v.dlev.  In  these  aieas  .1  (onmion  ol  dips  |iei  hour  are  iinieased  and  ^esl  siiilahle  eipiipmenl  lo  dire  the 

i.iiise  ol  lliiket  is  the  starting  on  heiome  iiiitatin^  to  all  iiislomeis  (loiihle.  I  idol  Innately,  eipiipmenl 

leiils  ol  single  ph.ise,  210  v  motois  aliened.  I  his  is  espei  iaily  tine  dm  that  the  ollendin^  distomei  nl^^ht 

that  all  used  to  opeiate  individual  in^  (he  waini  siimmei  months  when  insl.dl  on  his  piemises  to  eliminate 

domestii  aiitomalii  water  piessiire  water  iisa^e  is  hi^h  and  evening  lawn  the  inleileieine  is  not  always  avail 

ssslenis.  'I  ypii  al  sizes  ol  motois  aie  wateiiii)'  lomnion  I  he  m.i^niliide  .ihle  lo  him  Seties  cipaiitois  in 
in  the  2  to  .’i  hp  lange.  I  hey  are  ol  the  dip  at  iht'  liansloiniei  secon  st.dled  in  the  utility  system  may 

seised  on  the  same  meter  with  dis  d.iiy  teimin.ds  is  lonsideiahle  siine  sonniimes  piovide  the  answer, 

tomeis’  lights  and  other  eiiiiipment.  the  (ommon  i.iiinj's  ol  iiaiisloimeis  .  • 

I  he  laiKf  starling  diitent  ol  these  used  in  these  aieas  an  10.  I.'i  01  2'-.  Hr.marv  .Vri.s,  (.apadlors 

motois  ciiises  a  momentaiy  drop  in  kva,  l2,<Mi0  to  120  210  v.  lo  date,  three  installations  ol 

soilage  with  a  lesultant  momeniary  Foi  ohsious  le.isons  elediii  utdi  series  (apaiitors  in  the  piimary  ol 
dimmint;  ol  li)^hts  and  lolliiiK  ol  I  \’  lies  aie  peimitted  to  reluse  to  seive  disliihiition  (raiisloimers  have  heen 

pidiires.  a  lustomei  whose  load  is  ol  sui  h  made  lo  loired  lliiker  prohlems. 

I'siiallv  a  distotnet  is  loletant  ol  ihaiadei  that  it  seriousis  inleiletes  'I  he  liaiisloiiiK'i  in  ear  h  rase  is 

*iie  dips  caused  h\  his  own  eipiip  with  sei  s  ii  e  lo  others  In  siiih  event  i.iled  I2,0<)0  to  120/210  v,  10  kva. 
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CLOSE-UP  of  the  4,160-v  ehunt  unit 
damping  reaietor  mounted  between  the 
buahingi  and  cone  gap  above.  Operation 
of  the  protective  cone  gap  takea  the 
capacitor  out  of  the  circuit. 

CIRCUIT  DIAGRAM  to  the  right 
ahowa  the  relationahip  of  the  elementa 
of  the  circuit,  including  the  damping 
reaiator,  cone  gap  and  capacitor. 


.\t  |>i(‘s(‘iil  llii'ic  aic  no  (  a|>a(  itois 
inadr  lot  sr-iics  applir alion  with  12,- 
IMHI  V  ii.insfotiiK-is  on  a  lln(‘i‘wii(' 
sysn  ni.  I  lifi(  loi<-,  it  was  n«Mssaiy 
to  s<'l(‘(  t  a  <.i|ia(itot  with  salisla< 
loiy  <iiiM-nl  (allying  (apaiiiy,  volt 
a^('  lalin^  and  ini|i(‘dan(  v  itoin  units 
d^si^n(-d  lot  sinint  a|)|>li(  ation.  I  lie 
lajiaiitoi  sch-ilrd  is  a  standaid  2.^i 
kvai,  t,l(i(l\  slnint  unit.  Its  iin|>(‘il 
.iiKC  is  i.K'/,  ol  the  ti.insloi inci 's 

h, is(‘  iin|>('d.ini )’  I  he  wcij'lit  ol  tin 
unit  made  it  dcsiiahlc  to  mount  ii 
diiciily  oM'i  till'  iioss.nin  to  rlitni 
n.ilr  I  .I'llilrvi  I  sIK  ss.  I  Ik' t  wo  |)ill.ii 
insid.iiois  |iio\id(-  hill  insulation  loi 
I  he  <  .i|t.ii  iioi  (.ISC.  I  he  d.ini|iin^  ic 
sisioi  w.is  nol  initially  used  liiil  u.i> 
l.itci  .iddcd  to  two  ol  the  .i|i|ilii.i 
Hons  \  hy  |).iss  swin  h  was  t(  iii|i<i 

i. iidv  nil  ol  |ioi  ated  loi  i  ohm  nii  in  i 
ol  tcsiiii^  on  llii'sc  liist  iiisl. ill. ii ions 

I  he  piolcitivc  lone  ^.i|i  monniiil 
on  one  i.ip.iiiloi  hnshin^  is  .i  st.ind 
■nd  unit  oii^in.dly  designed  to  |iio 
i('i  I  !*(•  and  I' 's  |iiivatc  tch'|ihon< 
lims  lioiii  liit>li  voltaic.  'I  he  .lii 
^ap  is  set  to  ilashovci  when  soil 
■i^c  .11  loss  ihc  (apaiiloi  iciniin.ds 
CM  ceds  I .titid  \  I  Ills. 

Iliikci  UcdiKcd 

( >111'  ol  the  SCI  ics  i.ip.iiitoi  nisi.d 
l.nioiis  w.is  iii.idc  in  the  piim.ns  ol 
.1  1 1  .iiisloi  inci  scivini;  llnct*  lioiiics 

1  .11  h  oi  llic  homes  li.is  .in  .intom.itii 
w.iKi  pKssnic  sysicni  opci.itcd  h\  .i 

2  lip,  210  V.  sin^h  phase  motot.  I  In 
st.nliiif'ol  c.K  h  inoloi  (.nised  ,i  volt 
.i^c  dip  at  I  lie  scioiid.nv  H-iinin.ds 


ol  the  tiaiisloinicr  ol  .I'/a'/r,  whidi 
alieded  the  scrviics  ol  all  tliicc  (  its 
lonicis.  Voltaic  dips  ol  this  mag¬ 
nitude,  which  are  nsnally  toleiahle 
when  iM(  lining  inlre(|nently,  re¬ 
sulted  in  ( nstoinei  (oniplaints  in 
this  insiame  hecanse  ol  their  he 
(|nent  on  iiiieme. 

.\o  diilicnity  has  heen  ex|>eri 
(  m  ed  with  this  installation.  \'oltage 


_  -  The  Author 


Oisille  Hill 

I  nisersitv  ol  (lalifotnia,  '10 


(hi  iUc  hits  litiil  (I  hmiid  utilil\  e.v- 
ln}itfi<r  ni  linn-  iittlilirs.  lirfoif 
Idimtin  <  ,ii\  tithi  l-.h  ihtr,  he 

n  ot  fil'd  u'lth  Sail  Ihe^o  (  >a\  ^  l-Jee- 
liii  and  C.oasl  ('.oiintn  s  ( ias  !v;  I'.lei 
till.  Ifn  fnesetil  u'oil;  is  with  Ifir 
diitiihniion  filannnif'  i^roul>.  Ills 
iioili  it'ilh  seiies  rafiaiitors  is  hat 
one  of  tnaay  losl  saidtiii  sfadies  that 
hi\  aiidi'i  lalirs. 


dip  at  the  translotniei  secondaty  ler- 
tnmals  has  heen  redmed  lioni 
to  0*^  to  starting  ol  the  niotois. 
.Sime  no  secondaiy  is  (oininon  to 
any  two  ( nstoiners,  each  is  allecteci 
onlv  hy  voltage  dro|)  in  the  second- 
.11 V  dm*  to  his  own  tnotoi 

Resonance  Piohlenis 

Uoth  oi  the  othei  install.ilioiis  op- 
eiated  satisiac torily  except  when  the 
hugest  motor  (.'I  l>|>  i>>  each  case)  w.is 
slatted.  ;\s  the  motot  .ip|)toached 
notttial  speed,  latge  enttettts  ap 
peated  iti  the  tttolot  cite  nit,  the  pto 
tec  live  cone  gap  Hashed  tepealedh 
.ind  the  itioloi  ptolei  live  ec|nipmem 
hnic  liotied. 

\(  (  omp.niying  osi  illogt  .nils  show 
the  giadnal  hnild  np  ol  .i  low  iic' 
(piency  cm  tent  snpei  imposed  upon 
llie  lit)  cycle  cniient,  indicating  ih.il 
snhsy  IK  hi  oiions  leson.ince  exists 
I  his  is  the  (ondilictn  wheie  the  mo 
lot  .lets  as  an  indue  lion  genet. iloi 
III  lowei  ilian  noim.d  hccpiencv  cm 
lent.  I  he  m.ignitnde  ol  the  low 
liecpieiicy  (inreiii  is  limited  onlv  h\ 
imped. nice  ol  the  snppiv  cite  nil  .ind 
(.111  heconie  cpiitc*  higli  I  he  moioi 
m.iv  “lock  in’  .111(1  (onlinne  to  inn 
.It  less  ill. Ill  iioinial  speed.  'Ihc  ( .i 
p.K  iioi  oliets  a  high  impedame  to 
the  low  Ii eepn  IK  V  iniieiil,  lesnlting 
in  .1  high  soilage  ai  toss  the  c  .ip.ic  iloi 
tel  niin.ds 

(  h.iils  on  the  oihei  install.il ion 
s(i\ing  .1  .‘flip  motot  (  xlnhiled  the 
s.niie  (  h.n  a(  tel  isl  i(  s. 

Daiiipiiig  Kesislcti  I'sed 

D.nnping  icsistois  oi  s.nions  sizes 
weie  connected  acioss  the  capaciloi 
leimin.ds  to  deleiniine  the  optimum 
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M/«-  fx|ui uiu'iitiilh .  As  ilif  ii-sistoi  s 
oliiiiit  valiit'  is  tciliurti,  it  has  an  in 
(■tast'd  dani[>ing  t-ilcd  hnt  it  also 
(aiKcls  nut  a  larger  |x>rtion  nl  the 
(apac  itr)!  bfiiflits.  1  luTcfnif,  the  ic 
sistaiue  is  a  < ninprtiniiso.  It  shoidd 
Ik-  as  hi^h  as  |K»ssil>le  and  still  lx 
aide  In  prevent  the  nintnt  Irnin  hx  k 
in^  in  at  the  lower  lieriueiuy.  I  he 
nptiHiuin  si/e  was  Inund  to  he  5,1)00 
nliins,  150  w.  One  was  |M'rmanentl\ 
added  tn  each  nl  the  installations 
exhihiting  this  phenomenon. 

Suirsetpient  ostillograins  show  the 
inaxiininn  low-ltetpieticy  current  oh 
seived  when  the  r»,0(M)<»hin  resistoi 
was  used.  On  ol  the  times  the 

motor  was  started  with  the  5,IM)0 
ohm  rvsisttu  in  service,  the  l(»w 
liefiuency  turrent  appeared  and 
leached  various  magnitudes  ranging 
as  high  as  .W  amf)  peak.  When  the 
lesistoi  was  not  usr-d,  the  low  lie 
(|uemv  (uiieiil  leadied  magnitudes 
ol  (il  to  107  amp  iM'ak  Two  huts 
I  hat  verify  5,000  oIiiils  as  the  o|)ti 
mum  value  ol  resistame  lot  the  mo 
tot.  (apacitor  and  tiansroiiner  lai 
itigs  involved  are:  (I)  the  <one  gap 
tiaslu'd  when  a  5,<i0<)  ohm  lesistoi 
was  used:  and  (2)  the  pioximity  ol 
the  maximum  value  ol  low  Ire- 
(|uen(y  (Uiient  (.IK  amp)  with  the 
5,(KK)()hm  lesistoi  in  service  to  the 
minimum  \alue  (til  am|>)  without  it  SERIES  CAPACITOR  out  of  service  (3)  shows  serious  flicker.  Curve  4  shows  same 

w  hen  t  he  ( one  gap  I  lashed.  .All  tests  service  with  series  capacitor  and  S,000-ohm  damping  resistor.  Note  small  dips 

weie  made  with  all  othei  load  dis 
(onnected  to  ohtain  the  (onditioii 

undei  whi(  h  lesonamt'  is  most  like  ^  ^ 

The  5,000  <>hm  damping  lesistoi  '  ^  '  -^ *  **^^ ^  I ' 

dec  leased  ellec  liveness  ol  the  sei  ies  ^  j::!:  I*7i  . 

(  a|ia(  itor  appioximately  27' r  .  K.ven  ‘ j '*  ^ •tt; *'TT'*^*  ^  **** 

with  this  loss,  the  magnitude  ol  volt  I  ..iii 

age  di|is  at  the  liaiisloimer  second  |  ^  ii^*-**-  ~ ~ 

ai\  teiminals  was  rexhued  fiom  ^  P  fj  '  5?* 

<».2'T(  to  2%  Ix-cause  ol  the  starting  ^  ^  ‘  *  ***’" 

cuireni  ol  the  .1  hp  motor  on  one  u  ^  ^  I  ^  ^ 

insiallalioii  and  liom  h'/,  to  '***  ^  j  1  ij  1  ~  ^ 

due  to  the  5  hp  motor  on  the  othet  ***! "it  ^ ^ Pp" '♦n 
mslallaiion  V'ollage  (halts  demon  Jj  ^ 

siiate  the  im|>rovemetit  with  and  1  m!T 

without  the  damping  lesisloi.  ^ 


FLICKER  is  clearly  evident  in  chart  1  showing  cause  of  complaint.  Addition  of 
series  capacitor  (2)  made  voltage  dips  due  to  starting  pump  motor  imperceptible 


iiaiale  Studies  N<*eded 


Additional  installations  ol  seiies 
capacitors  in  the  primary  of  clistrihu 
lion  tiansloi iiic-ts  to  correct  flickei 
piohlems  will  he  made  where  they 
aie  most  economic.  Kac  h  proixised 
installation  will  he  coiisidc'rcxi  sep 
aralely.  Howevet,  helore  any  are 
made  wheie  the  iiaiisloimet,  capaci 
tot  Ol  laigc'st  coniiec  ted  motoi  rat 
iiig  is  dillerent  from  the  installa 
lions  just  discussed,  it  is  plantu'd  to 
determine  the  optimum  si/e  damp 
iiig  resistor,  if  lecpjired,  hy  tests 
under  controlled  conditions  in  out 
lalxiratorv. 


MOTOR  CURRENT  (1)  without  series  capacitor,  (2)  with  series  capacitor  showing 
subsynchronous  resonance,  (3)  worst  resonance  with  capacitor  and  damping  resistor 


YALK  project  on  the  Lewie  River  ie  one  of  the  development!  affected  by  the  etudy 

PP&L  uses  a  digital  computer  to  study 
hydro  capability.  The  prospects  are  more 

Power  From  the  River 


I’.uilic  I'owt'i  IC:  l.iKln  >i<*vv 
owns  and  o|>(*ia((-s  tiu*  Nfciwiii  aiut 
^'al<■  trsfivoiis  an<l  power  plants 
liH  alt'll  on  the  l.cwis  Kivn  in  west- 
t'in  Washington.  I  lic  Swift  liytiro 
(-1(1  It  it  piojcd  is  (intently  nnder 
( onsii  III  lion  on  this  livei.  l-ntnie 
plans  tall  lot  the  linildin^  ol  Muddy 
and  Meadows  piojeds  to  loiiiplele 
the  development  (»l  the  Lewis  Rivet. 
Brioie  en^ineeis  lan  make  the  linal 
design  lot  a  pioposed  (lain,  it  is 
neiessaiy  to  deteiinine  the  added 
heiielils  to  downstre.nn  plants  lesnll 
in^  liom  the  addition  o!  iipstieain 
sioia^e.  In  this  iilanninK  sla^e  it  is 
desiiahle  to  stniiy  the  eionomiis  of 
sevetal  si/es  ol  icseivoiis  and  to  de- 
tel  mine  how  v. it  ions  designs  will 
opeiate  as  an  inle);iated  pad  ol  ihe 
(oinp.iny's  p(»wet  sysieni  and  ihe 
Noilhwesl  I'owei  I’imiI. 

l,(»iiKhaiid  MelhiMis 

In  the  past  oni  en^ineeis  h.ive 
hecn  l.ned  with  the  tedious  task  ol 
in.ilhematii  alls  limning  the  watei 
ihion^h  eai  h  plant  and.  hy  use  oi  a 
lahidatoi,  tallies  and  imves,  delei 
mine  the  elediual  eneiKV  ontpiil. 
In  the  siinalion  wheie  loin  plants 
ate  in  series  a  one  -  yeat  study  h\ 
months  reipiiies  12  to  11  hours  ol 
(lindKeiy  on  tlie  pail  ol  an  operaliiiK 
( iiKineei's  time.  Lot  example,  to  eval¬ 


uate  piopeily  the  rapahility  oi  ihe 
(iilite  river  development,  the  watei 
(ondiiion  under  study  sliould  he 
tested  under  various  i omliinations 
ol  leservoir  tide  curves  (montli  end 
leservoir  elevations)  (or  optimum 
power  output,  it  is  usually  desiied 


— 


Wallace  Forsman 
I'niversily  of  Minnc'sola,  'Ifl 

Wally's  expriirni  e  has  hern  at  the 
S'orthu’est  I’awer  Pool’s  hetidtinat- 
ters  and  as  Lewis  l{n>er  assistant 
power  sufterintendent.  His  hai  It- 
fS^iound  fits  him  to  afifdy  romfiuteis 
to  hydro  problems. 

to  study  each  year  of  histoiical  wa¬ 
ter  reciiids  to  clelerniine  the  S(l-  or 
Ill-year  power  potential  of  the  risei. 
I  his  is  hut  one  example  of  the  many 
piohlenis  that  must  he  examined  he¬ 
lot  e  the  final  design  of  a  project  is 
slat  ted. 

“The  Brain” 

When  Pacific  Power  Ifc  Light  re- 
(enily  installed  a  high  speed  digital 
computet  system  it  was  undersiiMMi 
that  acdiiinting  and  hilling  would 
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A  SIMPLE  block  dia¬ 
gram  of  computer  oper¬ 
ations  is  expanded  into 
a  5-ft  flow  chart.  Dia¬ 
gram  2  represents  a  few 
inches  of  the  latter  dia¬ 
gram.  Working  from 
the  flow  diagram,  the 
problem  is  coded  into 
the  language  of  the 
computer.  In  a  matter 
of  seconds  —  BINGO, 
many  hours  of  work  are 
tabulated  in  print  for 
ready  evaluation 
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Im-  |H‘I lot iiictl  by  tht*  nfw  n|iii|>iiH*nt. 
In  atidilion,  a  bi^b  (apabilitv  iiia- 
•  bine  iircsfiUftl  an  opixirtunity  t<» 
take  iniub  r>f  (be  (Innl^t-rv  nii(  of 
(ti^iinrrin^  and  (o  enable  ns  to 
attack  problems  beretofoie  onlv 
dreamed  of. 

because  of  tbe  bit'll  ledinm  lac - 
toi,  tbe  bydro-c apability  problem  on 
the  I.ewis  River  was  tbe  first  enj^i- 
neerint'  firoblem  assit'iied  to  tbe  new 
dit'ital  computet. 

Computers,  al(bont;b  olten  le- 
leric'd  to  as  mecbanical  brains,  are 
com|>lete  morons.  'Ibe  advantat'e 
t'ained  by  tbeir  use  is  tbe  terrific 
speed  at  wbicb  they  perfoim  simple 
lepetitive  calc  illations. 

Once  tbe  decision  bad  been  made 
lo  put  tbe  hydro  problem  on  tbe 
computer,  tbe  prot'rammint'  phase 
bewail.  I  bis  phase  is  very  time  con 
siimint'  and  would  limit  the  use  ol 
computers  on  many  pioblems  il 
they  were  not  refretitive.  Ibis  is 
wbeie  tbe  eiif'ineers  do  tbe  "the 
biain’s”  tbinkint'.  In  prot^ramniint'. 
al>oul  1(1%  ol  (be  time  is  spent  as 
sembling  data  and  plannin^  metb- 
cmIs  ol  a|ipic>a(b.  .Since  iniicb  ol  this 
woik  bad  already  been  clone  by 
band  mc-tbcMls,  it  was  necc’ssary  to 
develop  ecpiations  for  all  curves  and 
iablc‘s,  as  well  as  developing  tech 
nicpic's  lor  automatic  dc'cision  mak- 
iii),',  a  job  formerlv  clone  bv  (be  en^i■ 


nc‘er,  Ibe  second  step  in  pio^ram 
min^  is  cbartiiif;  all  the  steps  in  (be 
calculation  on  a  How  diagram.  Tbe 
How  clia^ram  is  a  metbcMl  ol  chart 
ill)'  tbe  course  of  a  problem  irom 
be^inniiiK  to  end  with  prosisioiis  loi 
brancbiiiK  Irom  (be  main  stem  of 
tbe  problem.  No  part  ol  the  |>rob 
lem  can  be  ovei IcMtkc'cl  in  (be  How 
diagiam  since  it  is  the  bluepiint  ol 
all  calc  ulations  in  tbe  order  in  wbic  b 
they  must  be  peiloiined  by  tbe  com 
puter.  rbe  linal  step  is  cckHuk 
tbe  operations  Itom  tbe  How  dia¬ 
gram  or,  in  other  words,  |)U(tin^  tbe 
opeiations  inlet  computer  laiiKuaKc 
I  bese  ccMlecI  insiiuctions  aie  (ben 
punebed  on  pa|>er  tape  as  an  eilc'c 
live  way  ol  translerrinK  (hem  to  tbe 
'‘memory  drum"  ol  (be  cctmpulei. 

What  tbe  (iomputer  I>cn's 

Since  tbe  computei  is  essentially 
a  matbematical  mac  bine,  (be  pio 
Kiam  is  a  matbematic.il  mcHtel  ol 
(be  lour  bycbcH-lec  li  ic  |iro|e(ts  in 
series  on  (be  I.ewis  Kivei.  .Ml  (bat 
is  lecpiired  to  make  .i  new  study  is 
lo  (bailee  tbe  watei  conditions  oi 
reservoir  elevations  and  tbe  coiiiput 
el  will  calculate  tbe  answers  for  tbe 
new  conditions. 

.Mtliou^b  many  oi  (be  piesent 
studies  do  not  include  tbe  .Muddy 
piojeci,  a  sboit  conversion  pioj.'iani 


I  bat  liteiallv  by  passes  all  undesii 
able  sections  makc's  tcMlay’s  program 
usable.  I'ait  ol  (be  conseision  pio 
)>tam  involses  .i  sbotl  loiii  ol  ibe 
1  omputer. 

Results 

I  be  lesults  of  ibis  applic.ilion  loi 
computeis  b.ive  been  Kiatifyin^.  I  be 
pioblem,  wbicb  lecpiiic'd  I',!  to  II 
ni.m  bonis,  vsas  computed  and  tbe 
answers  |>rin(ecl  in  re|>oit  foim  in  a 
m.iiter  of  (i(i  seconds,  |)urin^  (bis 
liti  seconds,  some  l(i,IKM)  compiiiei 
opeiations  are  |>ei loi iiied  and  .’i'J 
lines  ol  answeis  piinted  out  on  .i 
ie|Mirt.  Once  ibe  |iioKram  has  been 
c  bee  keel  oi  "debuf'Ked"  it  is  litei.div 
impossible  lor  tbe  computei  to  make 
an  erroi.  .Since  tbe  main  value  ol 
I  bese  compulei  studies  are  compaii 
sous,  tbe  compulei  lias  an  addi 
lioiial  advantage  as  ibe  band  melbcMl 
lesiills  in  sli^bl  dilleieiices  due  to 
xaiiotis  jud^'ineni  lactois. 

Ibe  solulioii  oi  tbe  I.ewis  Rivet 
pioblem  is  just  one  step  only  a  su;; 
l^estion  ol  llie  luoblems  iiiililv  c-iiki 
neeis  c.in  .mil  will  lace  wilb  (be 
help  ol  ibis  new  elec  (ionic  Icn>I.  I  be 
di^ilal  compulei  in  lic'ein^  (be  util 
ity  eiiKineei  ol  diiidKery  cballeiiKes 
him  to  lie  moie  ciealive,  moie  iiiia^ 
illative  (ban  we  have  been  able  to 
be  in  (be  past.  I  bis  is  one  ol  ibe 
bii^bl  cballeii^es  ol  ciui  indusliv 
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PEAK 
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PEAK 
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MW  MO 

NWH 

Swift 

3329.85 

1105.17 

805,565 

1953.39 

799.91 
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870.41 

515.29 

374,493 

Merwln 

1739.98 
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*♦99,929 
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511.85 

371,636 
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659^*. 71 

2501. 8U 

1822,066 

3818.63 

1827.05 

1327,943 

PROFILE  and  plan  of  the  projecta  that 
will  utilize  eaaentially  the  total  head  of 
the  Lewis  River.  Solving  the  complex 
problem  of  making  the  most  efficient 
use  of  the  available  flow  from  reservoir 
to  reservoir  and  in  consonance  with  the 
over-all  system  power  requirements  is 
one  for  which  the  computer  is  ideally 
suited.  Below  is  an  “answer"  to  one  set 
of  conditions — and  the  computer  will  re¬ 
calculate  similar  answers  for  variations 
in  flow  and  reservoir  elevations  in  66 
seconds — in  contrast  to  hours  of  slide- 
lule  drudgery 
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er  output  ol  the  generator  into  the 
system  is  rediuetl.  Because  the  gov¬ 
ernor  that  (ontrols  the  prime  mover 
supplying  methanital  |)ower  to  the 
generator  rotor  reouires  a  tertain 
time  to  act,  a  period  will  iullr>w  the 
fault  when  the  meehanital  input  to 
the  rotor  will  exceed  the  curtailed 
electrical  output  of  the  geneiator 
and  the  rotor  will  thus  accelerate. 
If  the  fault  is  removed  hy  switc  fling 
out  the  faulted  line,  forces  will  act 
witliin  the  system  to  decelerate  the 
lotor  and  restore  a  balanced  con¬ 
dition.  'I  lie  time  available  to  switch 
out  the  faulted  line  is  critically 
shoit  atid,  if  the  fault  is  removed 
alter  this  time  has  passed,  the  re- 
stoiing  forces  on  the  system  will  not 
be  great  enejugh  to  overcome  tlie 
distill  bing  forces  and  the  genet atoi 
will  fall  out  of  step  and  be  lost  lo 
the  system. 

Fast  Clearing  Needed 

I  lie  accompanying  swing  curves 
sliow  c  learly  the  advantage  of  fast 
clearing.  File  curve  to  the  left  sliows 
the  machines  swinging  apart  with 
the  application  of  a  fault  near  San 
Bernardino.  (Hearing  time  of  the 
fault  is  O.b  second  with  conven¬ 
tional  /one-type  relays.  I'lie  right- 


Calectric  installs  microwave 
relaying  scheme  to  .  .  . 


Solve  System  Stability  Problems 


Miciowave  ecpiipmeiit  lias  been 
ptoviding  piivate  communication 
systems  foi  various  types  ol  utilities 
lot  aliout  eight  years,  but  it  has  not 
yet  gained  general  acceptance  for 
use  witli  protective  relaying.  Last 
summer  California  Klc'ctric  Powct 
Co.  installed  a  two -station  system 
to  piovicle  tfiiee  cliannels  lor  phase 
conipaiison  lelaying,  atid  thus  joincnl 
the  group  ol  utilities  pionc'eiing  this 
application  ol  miciowave  radio. 

The  Stability  Pioltirm 

I  hese  lelay  thannelt  are  recpiiic-d 
lo  piovicle  highspeed  switching  un¬ 
der  lault  conclitions  of  the  three  I  l.’r 
kv  transmission  lint's  hetweeti  High- 
glove  steam  plant  and  .San  Beitiai 
cliiio  substation.  .Mternating current 
|iowei  systems  that  interionnect  two 


or  more  generating  stations  will  pro 
diice  electromechanical  oscillations 
of  the  generator  rotors  for  sudden 
ilistiirbanct's  to  the  system.  One  type 
of  disturbance  that  prcMliices  such 
oscillations  is  a  lault  on  the  trans¬ 
mission  lines  connecting  the  gener¬ 
ating  stations.  A  complete  break¬ 
down  of  the  system  o|K‘ration  may 
result  if  the  rotor  oscillations  are 
permitted  to  bc'ciime  excessive.  This 
can  cKcur  approximately  as  lollows: 
Cnder  steady  state  conditions,  the 
mechanical  input  to  the  generator 
lotoi  will  be  balanced  by  the  elec- 
tiical  output  of  the  rotor  when  loss 
c's  aie  considered. 

Now  sup|M»se  a  lault  ckcuis  on  one 
ol  the  transmission  lines  carrying 
|Miwc‘i  into  the  systc'in  lioni  the 
geneiator  under  cotisideration;  be¬ 
cause  of  the  lault,  the  elc-ctrical  |>ow- 


hancl  curve  shows  the  same  system 
with  the  machines  swinging  apart 
with  the  application  ol  the  fault  but 
swinging  back  into  synchronism 
with  the  clc-aring  of  the  fault  in 
0.1  sexond  at  Ixith  terminals. 

Phase  ( !cimpari.son  Rtdaving 

In  order  to  improve  the  relav 
lime  for  faults  on  tnese  lines,  it  was 
ntx-essary  to  provide  a  relay  sc  heme 
utili/ing  a  communication  circuit 
for  each  of  the  three  115-kv  trans¬ 
mission  lines.  .Sc'veral  iMivsible  alter¬ 
nates  available  inclucle  pilot  wiie, 
directional  comparison  or  phase 
comparison  relaying.  The  latter  two 
ccnilcl  utilize  either  microwave  or 
conventional  jxiwer  line  carrier.  The 
dexision  was  made  to  use  phase  com¬ 
parison  relays,  which  have  the  ad- 
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^allla^(‘  of  bcin^  a  relatiwly  simple, 
highly  reliable  relay;  of  being  com 
|>letely  independent  of  the  back-up 
relays;  of  being  inherently  tripprcMtf 
lor  out-of-step  conditions;  and  of 
not  being  subject  to  tripping  by 
indurcnl  grouncf  c  urrent  from  a  par¬ 
allel  line. 


Microwave  More  Reliable 

Although  microwave  radio  c'cpiip 
ment  contains  comtilex  electronic 
liicuits  with  a  number  of  tidies,  it 
dot's  have  some  inherent  advantages 
lot  communications  for  the  electric 
utilities.  First,  the  elements  which 
would  cause  trouble  on  |>ower  and 
communication  lint's  (wind,  light¬ 
ning,  slec't,  etc.)  would  seldom,  if 
ever,  cause  simultaneous  trouble 
with  microwave  communications. 
.Second,  while  it  is  true  that  the 
iailiire  ot  a  com|Mint'nt  such  as  a 
lube  might  kncMk  out  the  micro 
wave  set,  it  is  lelt  that  when  ilic'se 
outages  are  confined  to  the  lew 
sec  oncis  recpiirt'd  to  switc  h  in  a  stand 
by  set,  it  would  be  liighly  iinpiob 
alile  that  one  ol  these  outages  would 
occMi  simullatieously  with  a  trails 
mission  line  lauli.  1  hus,  liom  a  re¬ 
liability  stand|>oint,  mic  lowave  c oulci 
be-  as  gocMl  as  any  wire  line  (in 
eluding  powc'i  line  caiiiei)  and  with 
catc-fuliy  selc'cU'cl  stand  by  iacilitic-s 
ciiulcl  piove  to  be  mole  reliable. 

_ The  Author 


More  CJiaiinels  .Vvailable 

.Microwave  also  has  the  advantage 
of  offering  additional  channels  lor 
other  comimmication  rc-cpiirc-ments. 
In  this  case  the  existing  voice  chan¬ 
nel  is  cm  a  physical  circuit  using 
leascxl  pin  space  for  most  of  the  clis 
tance,  but  is  pieced  out  in  the  center 
by  a  short  leasc-d  cable.  I  he  result¬ 
ing  circuit  is  not  a  gcHMl  cpiality 
communication  channel  nor  was  it 
by  itself  completely  adecpiate  tor  all 
of  the  dispatching  and  switching 
functions.  Theiefore,  it  was  lelt  that 
two  additional  voice  channels  were 
desirable.  Furthermore,  il  an  c-co- 
nomic  or  automatic  dispatch  system 
were  added  in  the  luture,  it  could 
recpiire  a  laige  nuinbet  ol  addi¬ 
tional  channels.  .Ml  of  these-  chan¬ 
nels  would  be  clilficult  as  well  as 
uneconomical  to  obtain  oii  power 
line  carrier. 

I  he  dec  ision  to  use  miciowave  foi 
this  relay  installation  was  thus  basc-d 
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(.alifornia  Polyic-c hnic  Collc-ge,  ’.'ll 

/nittr  nitfi'i  ii'tth  ('.alettrit 

I’oii'cr  tndudrs  three  years  in  the 
substation  ami  tiansmission  gioup 
ami  two  years  in  sfiedal  studies,  in- 
dmlinn  I omrnunirations  ami  relay- 
inn.  He  IS  presently  supervisory 
i  tif'ineer,  liaristnissiou  studies 
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SWING  CURVES,  left,  show  the  lyitem  iwinging  out  of  lynchroniim  when 
protected  by  conventional  relay  lyitem.  Curve,  right,  pulling  back  into  itep 
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ii|H*ti  l(’<l  liigli  t(*lial>ility,  ii|x(n 

llu'  (-as4-  of  niMaiiiiiig  aclciitioiial 
rhatinrls  and  ii|xhi  (■( oiiniiiu  s. 

.Sian<l-liyi»  lm|M>rlant 

UrtaiiM*  (ft  (tic  K'layiii^  nil  lliis 
iiiK  Kfwavc,  |)atti(iilai  altriilioii  was 
|(ai(l  1(1  llic  stand  liy  and  alaiin  tea- 
iiiK-s.  Stand  liy  KF  and  stand  l>y 
|f(fw<-t  writ'  |>tovid('d  as  well  as 
alarms  ioi  tin-  iailnic  (it  any  ol  tli<- 
M-lay  (lianiK'ls,  iailnic  ol  tlic  pti 
maty  KF,  oi  iailnic  ol  the  piiinary 
|XfW(‘i  sii|>|>ly.  I  licic  is  alvf  a  iila 
tncnl  iailnic  alaini  in  the  ilkli  (on 
liol  nnii.  'I  he  tianslci  to  the  KF 
stand  hy  tan  he  ai < oin|flishcd  in  less 
than  one  sciond  lot  the  Iailnic  oi  a 
iiansniillci  and  in  less  than  six  sci 
otids  Ioi  the  iailnic  ol  a  iciiivci. 

I  his  ic(|nii(‘s  that  the  stand  hy  KF 
lilaincnis  he  kept  hot  and  that  the 
plate  ( ill  nits  he  kept  at  2,'>%  voltage. 

I  he  stand  hy  power  supply  was 
(onsideied  l(t  he  one  ol  the  most 
inipoilani  anxiliaiies  oi  the  whole 
syslein.  1  heie  weie  three  (onditions 
ol  types  ol  Iailnic  which  were  nrces 
saiy  to  consider  in  the  selection  ol 
the  stand  hy  |xfwei  snifplv. 

1.  And  most  ini|>oiianl  to  this 
system  is  the  momentary  vollage 
distnihaiice  asscN  iaied  with  a  liaiis 
mission  line  ianit.  'Fhe  microwave 
ecpiipnient  mnsi  conlinne  to  opeiate 
iindei  these  conditions  in  order  to 
itaiismil  the  necessary  telayin^  inlor- 
maiion. 

2.  I  he  stand-hy  powei  mnsi  he 
ahle  to  cairy  the  microwave  load 
dniin^  any  periixl  ol  lime  when 
theie  is  a  |M)wer  on(a^e  at  the  sta¬ 
tion;  either  cine  to  iaiinre  oi  the 
l(Hal  lacilities  or  the  tnaiti  system. 
At  Ilii'liKiove  and  at  San  Hernar- 


dino  snhslation,  there  ate  enough 
liansmission  lines  and  inteiconnec 
lions  that  it  is  very  unlikely  that 
there  would  he  a  prcilongc'd  system 
outage.  At  c-ach  ol  these  stations 
iliere  ate  allernate  IcKal  [Kiwer  rii- 
cnits  v>  that  any  hnal  failure  would 
he-  of  short  duration.  I  herefore,  it 
was  decided  that  tlie  station  hatter 
ies  with  snilahle  motoi  -  generaioi 
sets  would  he  satisfactory. 

'Fhe  |K)wer  supply  and  the 
stand  hy  |x>wer  supply  mnsi  Ixith 
maintain  the  voltage  as  close  as  pos 
sihle  to  the  rating  of  the  ecpiipnient 
lor  saiislactoiy  o|>eraiion  and  to  pKf 
long  the  Inhe  life. 

A  thre-e unit  mg  set  that  fnllills 
these  recpiiiemc-nts  was  selected  lot 
each  station,  consisting  oi  an  a-c 
rnoloi  driving  an  a  c  generaioi  and 
a  (I  t  machine.  (J|xfn  failure  ctf  the 
noimal  a-r  sn|iply,  the  dc  machine 
would  inn  as  a  motor  to  drive  the 
a-c  geneiator.  With  this  type  of  snp 
fly,  the  dc  ni.ichine  could  act  as  a 
latlc'ry  chat  get  as  hing  as  the  j>ri- 
inary  |>owei  source  was  operating 
However,  when  these  units  were 
ordered,  it  was  speciiic'd  that  a  con¬ 
tactor  would  he  norinally  open  he- 
iween  the  dc  machine  and  the  hat- 
teiy.  this  was  necessary  to  avoid 
more  c  om  pi  it  a  I  eel  controls  that 
would  he  letpiirc'd  to  maintain  the 
desired  load  split  helween  it  and  the 
existing  battery  charger.  A  small 
dummy  load  has  been  insertt'd  on 
the  d-c  machine  to  keep  the  brushes 
from  gla/iiig  the  c omimitator. 

.Mthoiigh  this  installation,  using 
phase  ( ompariMfii  relays  with  mic  ro 
wave,  mnsi  he  clavsed  as  experimen¬ 
tal,  it  is  expc'cted  that  it  will  piove 
that  microwave  ladio  and  protective 
lelaying  aie  compatihle. 


SMOKE  PUFF  after  auccestful  clearinf; 


It  took  plenty  of  study 
to  untangle  a  .  .  . 


Confusing 


t'OK  many  years  (a>|fc(>  lias  been 
^  using  <»9  kv  expulsion  fuses  in  all 
distribution  substations  to  protect 
hanks  of  transformers  from  low  side 
faults  and  to  isolate  the  station  from 
the  rc-mainder  of  the  system  in  the 
event  of  transformer  faults.  Fhese 
fust's  function  to  maintain  continu 
ous  electric  service  to  as  many  cus¬ 
tomers  as  |K»ssihle  and  to  proiec  i 
ecpiipnient  from  unnecessary  dam 
age.  .Ml  well  and  gocxl  if  the  lusing 
is  adecpiate. 

Fuse  Duly  C.hanges 

With  an  increase  in  clistrihntion 
substation  si/c's  and  interrupting  du¬ 
ties  on  the  f»9  kv  system,  c  ircum¬ 
stances  have  led  us  to  cpiestion  the 
operation  oi  the  largc'r  fuse  si/es. 
()ne  station,  which  was  completely 
destroyed  hy  fire,  rc'sulting  from 
Iaiinre  oi  ecpiipnient,  might  have 
been  savc-d  hy  proper  fuse  o|K-ia 
tion  In  other  cases  low  side  hus 
laults  tii|iped  the  remote  tiansmis- 
sion  hieakei  causing  an  extended 
powet  outage. 

I  hese  events  led  us  to  a  studs  oi 
the  adc-cpiacs  ol  our  present  fusing, 
a  ptogram  oi  picKil  testing,  a  sludv 
oi  lusing  prat  lit  c's  and  difficulties 
hy  other  utilitic'S  and,  |)erhaps  most 


FINAL  ADJUSTMENTS  of  the  RF  gear  by  Niel  Nicholt  and  K.  L.  Andrews 


L 


l^irv  Morion 
Oi<‘){on  Siuir  (ioUcKc.  ’-m 


ARCING  tiKnah  failure  of  the  fute  tube  durinK  tests  at  Copco's  Medford  sub 


69-Kv  Fusing  Problem 


I  any  i.\  a  nfit’i  nmt'r  to  ihf  C.oluo 
of  f’tinizotioti.  I’tior  to  l'jr»r»,  hr 
ii'orknl  for  thr  Mountain  States 
1‘ou'rr  i'.o.  ami  I’anfu  l‘ou'rt  It 
l.,^ht.  II, s  u'oik  at  i'.ofno  has  in- 
I  Imird  ilrsiffu  and  rnginerrinfr  sufter- 
vision  of  four  major  ('.ofno  suh- 
stations.  Ills  ivoih  in  Ci9  kv  fnsinj’ 
may  lead  to  heller,  cheaper  pioter- 
tion  in  tiU  kv  suhslations. 


iiii|>oriant,  l(■(ollllllnulalioll^  lo  iiiy 
(oinpaiiy  (oM-iiiiK  inoii*  a(l(-<|iiatr‘ 
ItisiiiK. 

Fin(lilI^s 

III  studyiiif'  existing  Iiim-  iii<ital 
lations,  it  was  lound  that  loiona, 
laiist'd  by  the  fi*)  kv  volta^r  ioni/ed 
the  ail  around  tht*  fuse  link  raiisinf; 
it  to  ilcU'iioiati-.  lindt-r  (ritaiii  at- 
inosjihcrii  (onditions,  this  toiona 
distharj^c  ioinicd  acids  that  weak¬ 
ened  the  fuse  in  an  unbelievably 
slum  lime.  I  lie  result  — lalse  opeia- 
lion.  In  anoibet  case  iiioisliire  in 
the  air  combined  with  the  fibers  in 
the  lube  caused  it  lo  swell,  makin^ 
it  im|>ossible  to  leinove  the  link  from 
the  tube  and  ^uaianleeiii^  an  ex|>lo 
sion  in  the  event  ol  fault. 

Ill  addition  to  these  liiidin^s  with 
in  the  tube,  it  was  cletei mined  that 
fuse  tubes  were  expIcMliii),'  at  c  uiient 
value's  well  below  ibeii  lating. 

Proof  Teslinj; 

Viiiie  distribution  links  laiel  l.'i 
k\  appeared  to  be  ihe  best  bet  Itom 
the  |ioini  ol  view  ol  c ooidinatioii 
Would  it  be  possible  to  adapt  these 
fuse  links  to  lit  the  exisliu)^  tiff  kv 
holders?  Mow  would  tbc'se  links  pel 


loim  at  tiP  kv?  I  estiiif^  was  the  only 
sine  answei.  We  convc'ited  a  (i.tNHI 
kva,  Ii9  ‘2.1  kv  tianslonnei  into  a  re¬ 
al  lot  to  vary  the  laull  luirent.  I  bis 
was  accomplisbeci  by  a  seiies  ol  pai- 
allel  combinations  ol  the  three  tians 
loiniets.  ;\  recordin^  ameter  and  <y 
c  le  loiintei  were  used  to  cleteimine 
fault  c  urretits  and  time,  l  est  lesults 
showed  that  the  l.'i  kv  fuse  links  pet 
toinieci  in  accoidance  with  tbeii  1.5 
kv  tinie-c  ui  lent  curve  at  tiO  kv. 

Fiirtber  tesllll^  sbowi'd  that  oui 
existing;  fuse  lubes  wete  unsatislac- 
loiy  because  ol  low  iiiteii  iiptiii^ 
capability  and  lailuic'  to  iiiteiiiipi 
small  laiilt  c  ui leiiis. 

M  I.PA  Survey 

.\l  ibis  |>oiiil  we  suiveyed  membei 
companies  ol  the  Noitbwest  Kleitiic 
l.iKbt  K:  Powei  Assn.  c)ii  tlieir  use  ol 
fuses.  I  bc'se  data,  and  the  lesults 
ol  out  tc'sts,  wc  ie  piesented  by  ibc' 
writei  ill  a  ic'|>oii  entitled  “bb  Kv 
l-usin^  Pi ac  lice  "  at  the  .N'KI.P.\  Kii 
^ineerillt{  and  ()pelalin^  coiiieieiice 
ill  Sun  V'alley  in  .\piil  ol  ibis  vc-ai. 

Kc'siills 

I  be  upshot  ol  our  itivestigatioiis, 
tests  and  surveys  is  not  as  yet  clearly 


deliiied.  I  Wo  nianulac  tiireis  aie  ap 
paretitly  able  to  supply  impioved 
ecpiipment  that  will  be  free  of  the 
sbortc oniings  expet ienced  with  pie 
vious  ecpiipment.  I  o  prove  or  dis 
prove  these  claims,  additional  tc'sts 
will  be  made  beloie  ex|M‘nditures  ate 
made  to  replace  the  existing  I  uses  on 
OUI  systc'in. 

If  these  tiew  fuses  are  satislac  toi  y, 
it  will  reiuesent  a  mat  keel  step  loi 
ward  in  the  reduction  ol  clistt ibiition 
substation  c  osts-wbic  b  benelits  liotb 
my  conip.iny  and  oui  c otisutneis. 


BITS  AND  PIECES  of  fuM  holder* 
and  broken  bushing  result  from  failure 
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Want  to  Roil  Up  Your  Sleeves  and 


''Out  here  in  the  West  every  piece  of  generation,  trans¬ 
mission  and  distribution  equipment  in  the  electrical  power 
industry  is  duplicated  and  added  to  the  system  on  a  7-  to 
10-year  cycle.  This  geometric  growth  requires  engineering  of 
the  very  highest  order.  Four  categories  of  engineering  develop¬ 
ment  are  particularly  important  today.  These  are  the  need  for 
improved  metals,  for  fuels,  for  improved  apparatus  and  for  a 
greater  use  of  automation. 

"The  electric  power  industry  requires  service  from  metals 
which  is  greatly  in  excess  of  that  required  by  any  other 
industry.  For  instance,  a  few  hundred  hours  is  considered  to 
be  a  good  life  for  an  engine  in  a  jet  fighter.  But  in  the  utility 
industry  metals  that  can  stand  near  jet  engine  temperatures 
for  up  to  300,000  hours  of  life  are  a  necessity.  Protective 
coatings  is  another  field  of  challenge  and  opportunity.  Electric 
utility  properties  are  subject  to  practically  every  exposure 
known.  If  mineral  losses  from  corrosion  could  be  avoided  it 
would  be  as  valuable  as  the  discovery  of  many  large  new 
deposits  of  raw  materials— raw  materials  that  are  continually 
being  depleted  by  the  demands  of  modern  economy. 

"Fuel  requirements,  too,  increase  in  the  same  geometric 
ratio  as  the  demand  for  power.  As  fossil  fuel  supplies  diminish 
the  atom  takes  on  a  greater  significance.  Evaluating  and 
utilizing  all  forms  of  fuel  to  a  maximum  efficiency  offer  many 
challenges  to  the  next  generation  of  engineers— a  whole  new 
area  of  professsional  growth  and  development. 

"The  application  of  computers,  design  of  new,  larger  and 
more  efficient  types  of  apparatus,  the  application  of  automated 
devices  in  our  own  plants  and  those  of  our  customers,  these 
and  many  other  phases  of  utility  operation  will  match  the  best 
talent  that  can  be  mobilized  to  meet  the  growth  challenge  of 
electric  power.  It  is  an  industry  full  of  opportunity  for  men  of 
skill  and  ability  who  are  not  afraid  to  work." 
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QUICK  NEWS  ON  TRENDS,  UWS,  CODES,  MATERIAIS,  EQUIPMENT,  COSTS,  WAGES,  ETC 


”1  ain’t  got  no  overhead.  Me  mother  keeps  me  books.” 

Government  contracts  are  too  risky  for  contractors  to  take, 
an  organization  made  up  of  defense  contractors  reported 
in  a  recent  protest.  Among  the  risks  they  listed:  lose  of 
their  other  customers  while  doing  government  work,  sub¬ 
contracting  losses,  design  changes,  changes  in  planning, 
delays  in  processing  of  contracts,  purchase  of  special 
facilities  that  become  white  elephants,  sharing  of  know¬ 
how  with  competitors  and ’renegotiation. 

CoDPer  prices  quit  their  downward  tumble  and  firmed  up 
pretty  generally  during  the  past  month.  This  affected 
not  only  copper  products  but  employment  in  copper-produc¬ 
ing  areas  of  the  West. . .Material  prices  generally  seemed 
to  be  settling. . .The  new  wage  rates  for  electrical  work¬ 
ers  have  created  some  price  resistance  from  buyers.  More 
increases  are  due  the  first  of  the  year... The  dollar  lost 
another  nickel  of  its  purchasing  power  during  the  past 
two  months. 

Collecting  for  work  already  performed  was  causing  the  most 
discussions  among  contractors  in  recent  meetings.  Means 
to  check  credit  and  redress  through  liens  and  collection 
agencies  were  the  topic  of  much  discussion.  Thus  the 
tight  money  squeeze  finds  its  way  down  the  line. 

Two  electrical  contractors  got  II  ,000  damages  and  an  injunc¬ 
tion  against  Local  100,  in  Fresno.  Although  members 

of  the  union  themselves,  they  did  their  own  work.  The 
union  revoked  their  membership  because  they  refused  to 
hire  a  union  electrician  and  picketed  their  Jobs.  Super¬ 
ior  Judge  Shepard  ruled  in  their  favor  and  that  they  need 
not  hire  employees  that  were  unnecessary.  The  contractors 
were  Ray  E.  Halfaker  and  G.  C.  Dilley. 

A  merger  of  two  of  northern  California's  largest  independent 
electrical  supply  distributors  was  the  big  news  of  the 
trade  last  month.  Phillips  &  Edwards  Electric  Corp.  at 
269  Vermont  St.,  San  Francisco,  and  The  Electric  Corp.  of 
San  Francisco  at  1001  Brannan  St.  were  merged.  The  deal 
makes  the  new  Phillips  &  Edwards  Electric  Corp.  the 
largest  straight  supply  distributor  in  northern  Califor¬ 
nia  with  branches  in  San  Francisco,  Oakland,  Stockton 
and  Redwood  City.  E.  A1  Phillips  becomes  general  manager 
and  W.  B.  "Duke”  Imholt  of  Electric  Corp.  is  sales 
manager.  Broadened  lines  and  greater  coverage  result 
from  the  merger  without  duplication  of  accounts. 

Distributor  News — ^Electric  Corp.  of  Los  Angeles  will  open  a 
new  warehouse  and  office  in  Pomona  as  a  celebration  of 
the  Golden  Anniversary  of  the  company.  .  .  Douglas  M. 
Cossitt  has  been  made  San  Francisco  branch  manner  of 
apparatus  and  supplies  for  Westinghouse  Electric  Supply 
Co.,  Earl  E.  Morton,  district  manager,  announced.  He  re¬ 
places  D.  0.  Egbert,  who  has  become  regional  sales  man¬ 
ager  for  Spang-Chalfant,  conduit  manufacturer.  .  .  Don 
Hitchcock,  manager  of  the  Denver  house  of  Graybar  Elec¬ 
tric  Co.  ,  is  taking  a  leave  of  absence  and  Frad  GnmmjngB 
from  the  Tulsa  office  is  taking  his  place. 
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Utah  contractor  law  passed  at  the  1957  session  classifies 
three  types  of  contractors  who  must  be  licensed.  How¬ 
ever,  it  does  not  take  into  account  the  size  of  the  oper¬ 
ations  and  as  originally  written  may  cause  contractors 
doing  small  residential  work  to  qualify  in  an  examination 
designed  to  cover  complicated  big  Jobs.  The  acting  ad¬ 
ministrator  pointed  this  out  as  one  of  the  difficulties 
in  setting  up  the  testing  examinations. 

Asking  that  lyislatlon  be  enacted  requiring  electrical  in- 
spection  of  all  school  buildings  in  California  by  quali¬ 
fied  inspectors  and  that  wiring  in  such  buildings  comply 
with  electrical  codes,  a  letter  has  been  prepared  by  the 
Southern  California  Chapter,  lAEI,  and  is  being  distrib¬ 
uted  to  assomblymen,  public  groups,  school  boards,  etc. 
Although  many  inspector  groups  have  complained  about  the 
lack  of  inspection  of  schools  and  some  government  build¬ 
ings,  this  is  a  positive  step  toward  bringing  this  to  the 
attention  of  the  public.  Exempting  some  privileged 
classes  of  people  from  the  laws  of  man  does  not  exempt 
them  from  the  laws  of  physics.  Electricity  is  no  respect¬ 
er  of  rank. 

Journe.Yman  electricienns  should  be  given  the  Certified  bight- 
ing  training  as  well  as  estimators,  foremen  and  owners, 
the  second  annual  conference  of  the  Certified  Lighting 
Bureau  was  told  in  Cincinnati.  Attending  it  from  the 
West  were  Glen  Logan,  manager,  Los  Angeles  Electric 
League:  C.  L.  Cane,  Sacramento  Valley  Electric  League; 

J.  Clark  Chamberlain,  San  Diego  Bureau  of  Home  Appli¬ 
ances;  Bert  Reynolds,  Northern  California  Electrical 
Bureau;  Ralph  B.  Hubbard,  Rocky  Mountain  Electrical 
League;  Victor  W.  Hartley,  Pacific  Coast  Electrical 
Assn.  The  same  league  managers  from  the  West  attended 
the  International  Association  of  Electrical  Leagues 
annual  conference  and  heard,  likewise,  of  the  National 
Wiring  Bureau's  programs  for  1958.  Among  these  was  the 
new  commercial-institutional  program,  the  first  package 
of  which  will  be  an  apartment  house  promotion  for  re¬ 
wiring  and  Powerating.  These  league  managers  are  the 
ones  who  organize  local  campaigns  to  tie  in  and  profit 
from  national  promotions. 

Rome  Cable  Corn,  has  Just  issued  its  second  edition  of  a 
valuable  manual  of  technical  information.  It  covers  not 
only  wire  and  cable  technical  tables  but  power  cable 
engineering  calculations  and  data,  communication  fre¬ 
quency  data  and  calculations.  National  Electrical  Code 
data,  properties  of  materials,  general  technical  informa¬ 
tion  and  conversion  tables  and  ends  with  illustrated 
cable  installation  and  practices.  The  400-page  book  is 
listed  at  94.50  per  copy  and  available  from  Rome  Cable 
Corp. 

Enlargement  of  territory  to  Include  the  Salinas.  Watson- 
viile,  Oilroy  and  Santa  Cruz  area  is  being  considered  by 
the  Santa  Clara-San  Benito  Chapter,  NECA,  in  San  Jose. 
Manager  George  Harter  has  been  working  on  this  for  some 
months  and  the  Oct.  14  chapter  meeting  voted  on  a  propos¬ 
al  to  increase  the  area  of  Jurisdiction. 

Failure  to  list  subbidders  completely  brought  about  the  can- 
cellation  of  bids  by  the  Oakland  Board  of  Education  for 
its  proposed  Grass  Valley  school  and  the  Alameda  County 
Board  of  Supervisors  did  likewise  for  a  boys'  camp  Job. 
John  H.  Buestad,  Alameda  general  contractor,  submitted 
the  low  bids  in  both  cases  but  failed  to  list  subbidders 
in  accordance  with  California  law.  The  Builders  Ex¬ 
change  of  Oakland  and  contractor  associations  protested 
and  the  bids  were  thrown  out. 
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Wage  decisions  recently  reached  included  a  council  case  for 
Nevada  and  a  new  scale  in  San  Diego  which  wont  into  ef¬ 
fect  Oct.  1.  Tho  Council  on  Industrial  Relations  awarded 
the  Reno  and  Las  Vegas  locals  23^  without  making  it  ret¬ 
roactive.  The  contractors  had  offered  18^,  the  union  was 
asking  43^.  The  scale  will  now  be  f3.80  per  hour  for 
Journeyman  wiremen  and  linemen.  In  San  Diego  a  30^-an- 
hour  increase  was  granted.  It  became  effective  Oct.  1 
for  members  of  Local  569,  IBEW,  bringing  the  scale  to 
13  .80  per  hour.  Another  lOd-per-hour  increase  goes  in 
Jan.  1.  Mileage  and  subsistence  allowances  and  addi¬ 
tional  pay  raises  for  apprentices  were  included. 

”It*s  not  often  as  bad  as  this”  with  a  cartoon  showing  a 
battle  between  contractor  and  architect  was  the  clever 
way  architects  and  engineers  were  invited  to  cocktails 
and  a  dinner  at  the  Antlers  Hotel  by  the  Southern  Colo¬ 
rado  Chapter  of  NECA  Oct.  11  for  a  panel  discussion  on 
mutual  problems  of  architects,  engineers  and  electrical 
contractors.  In  fact,  it  proved  a  good  idea. 

Thirty  contractors  enrolled  for  a  six-week  training  course 
at  Denver  arranged  Jointly  by  Rocky  Mountain  Electrical 
League  and  Rocky  Mountain  Chapter,  NECA.  It  is  the  £EI 
Housepower  Forum  course  being  given  by  E.  P.  Mills,  edu¬ 
cation  director  for  Public  Service  Co.  of  Colorado.  An¬ 
other  class  is  expected  early  in  1958  because  the  high 
interest  aroused  in  the  first  one  and  the  applications 
for  membership  exceeded  the  class  size.  .  .  Rocky  Moun¬ 
tain  Chapter  of  NECA  will  hold  its  Christmas  party  at 
Columbine  Country  Club  Dec.  16.  .  .  Report  on  employment 
in  the  Denver  area  shows  that  more  than  1,000  electricians 
are  working  compared  to  500  three  years  ago  at  this  time. 

Electric  Modernization  Bureau  in  Denver  has  hired  Ted 
Averitt  as  sales  director.  He  comes  from  Texas  and  has 
done  modernization  work  there  and  in  Denver  for  the  past 
10  years.  .  .  Harris  Steele,  Reliable  Electric  Co.,  Den¬ 
ver,  has  been  appointed  chairman  of  the  contractors’  di¬ 
vision  of  RMEL  to  succeed  the  late  D.  D.  Sturgeon  of 
Sturgeon  Electric  Co. 

Authority  to  •proceed  with  setting  up  Joint  industry  boards 
by  agreement  lias  been  given  to  Chapter  Manager  Ad  Woolley 
of  the  Intermountain  Chapter,  NECA,  by  its  directors. 

Oregon-Columbia  Chapter  and  Northwest  Line  Constructors 
Chapter  of  NECA  have  moved  into  the  new  building  it  owns 
in  Portland  at  1873  S.W.  6th  Ave.  A  one-story  and  base¬ 
ment  building,  100x30  ft,  with  ample  parking  facilities 
houses  offices  for  the  staff  and  has  a  large  conference 
room  for  meetings.  From  here  the  special  activities  pro¬ 
gram  featuring  the  qualified  electrical  contractor  and 
emphasizing  residential  wiring  and  Housepower  was  put  in 
motion  in  October  under  direction  of  Dave  Stelnacher.  The 
apprenticeship  training  course  for  linemen  carried  out  by 
the  Northwest  Line  Constructors  with  four  unions  in  Se¬ 
attle,  Spokane,  Pasco,  Tacoma,  Portland  and  Medford  is 
directed  from  here  by  Douglas  G.  Ellis. 

Lien  laws  ana  what  contractors  can  do  with  them  and  what 

they  cannot  were  pretty  well  explored  at  an  unusual  meet¬ 
ing  of  the  Alameda  County  Branch,  Northern  California 
Chapter,  NECA,  and  the  Alameda  County  Plumbing  Contrac¬ 
tors  Assn,  last  month.  A  panel  of  attorneys  representing 
the  two  associations  and  the  Wholesalers  Credit  Assn,  and 
Material  Dealers  Assn,  gave  advice  and  answered  ques¬ 
tions.  Chairmanship  of  the  meeting  was  shared  by  George 
T.  Curran  of  the  NECA  and  Paul  Bierman  of  the  plumbing 
contractors. 
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That  vacation  plan  contrlbutlona  by  enrployera  are  wages  has 
been  generally  ruled  fcy  various  governmental  agencies 
having  to  do  with  workmen’s  compensation  insurance,  in¬ 
come  tax,  etc.  Even  though  the  money  may  be  held  in  a 
bank  in  anticipation  of  the  employee's  vacation,  these 
are  considered  part  of  wages. 

New  Montana  Chanter.  NECA,  Manager  Earl  Coyne  has  started  an 
energetic  program  with  quarterly  meetings  of  the  chapter. 
First  was  held  in  Butte  last  month  with  John  Powell  of 
Rawlplug,  Seattle;  Phil  Smith  of  Westlnghouse  Supply, 

Salt  Lake  City;  Joe  Bollinger,  field  representative, 

NECA,  as  speakers. 

To  coincide  with  Edison’s  birthday  and  National  Electrical 
Ifeek  the  Snake  River  Valley  Electrical  Assn,  board  of  di- 
rectors  decided  that  the  next  convention  would  be  held 
Feb.  15  in  Boise  rather  than  in  December  as  in  previous 
years.  The  officers  will  be  elected  at  a  December  board 
meeting,  however.  Future  SRVEA  meetings  will  be  held 
every  two  months,  alternating  in  the  three  districts. 
Central,  Eastern  and  Idagic  Valley,  according  to  C.  J. 
Bradford,  secretary-manager. 

Square  D  Co.  changes  recently  include  moving  Lawrence  G. 
MaochtTen,  Western  division  manager,  from  Los  Angeles  to 
the  Detroit  main  executive  offices  of  the  company  as 
first  vice-president.  .  .  Richard  J.  Noah  has  recently 
been  sent  from  Los  Angeles  to  San  Francisco  as  district 
sales  manager. 

More  men  in  the  news.  Larry  Rodgers,  formerly  secretary  and 
manager  of  the  Oregon-Columbia  Chapter  of  NECA  in  Port¬ 
land,  has  become  public  relations  manager  for  Tyee  Con¬ 
struction  Co.,  Seattle,  and  Lee  Hoffman  of  Beaverton, 

Ore.,  both  members  of  the  Northwest  Line  Constructors 
Chapter.  .  .  Albert  W.  Wright  of  Denver  was  recently 
appointed  assistant  director  of  the  National  Joint  Ap¬ 
prenticeship  and  Training  Committee  for  the  Electrical 
Industry.  He  will  be  assistant  to  William  Damon,  the  di¬ 
rector  in  Washington,  D.C.  .  .  Jack  Savage  who  has  been 
with  Westlnghouse  for  17  years  has  Joined  the  staff  of 
Robert  A.  Young  as  sales  engineer.  .  .  Art  Bacon,  who  was 
with  National  Electric  Products  Corp.  as  its  Denver  rep¬ 
resentative,  has  become  a  manufacturers’  representative 
and  Warren  J.  Runstadler  has  assumed  the  National  job. 

.  .  .  John  F.  Kinnaird  has  become  manager  of  the  lighting 
division  of  National  Electric  Supply  Co.,  San  Francisco 
distributor.  He  was  formerly  sales  manager  for  Lead- 
light  Co.  in  Oakland.  .  .  Karl  Geiges,  now  vice-president 
of  Underwriters’  Laboratories  at  Santa  Clara,  Calif.,  was 
a  panel  member  along  with  A.  C.  Blackman  for  the  eighth 
national  conference  on  standards  in  San  Francisco.  .  . 
James  M.  Ketch,  well-known  illuminating  engineer  for 
General  Electric  Co.  and  a  frequent  visitor  to  the  West, 
retired  Sept.  30  after  40  years  with  G-E  at  Nela  Park. 

.  .  .  John  Keyes  has  left  Benjamin  Electric  Mfg.  Co.  to 
enter  another  business.  He  also  resigned  as  secretary  of 
the  Golden  Gate  Section  of  lES. 

Four  new  lES  Fellows  from  the  West  have  been  announced  since 
the  IES  nationar~conference.  Ted  H.  Shepherd,  Los 
Angeles  Department  of  Water  &  Power;  J.  S.  Hamel,  con¬ 
sulting  engineer  of  Burbank;  J.  Roy  Jones,  Westlnghouse 
Lamp  Division;  and  James  H.  McCulloch,  Independent  Test¬ 
ing  Laboratories,  Boulder,  are  elevated  to  the  new  rank 
in  the  society.  Alstan  Rodgers,  who  used  to  be  in  Los 
Angeles  with  G-E  Lamp  Division,  and  Dana  W.  Rowton,  for¬ 
merly  with  ^blic  Service  of  Colorado  and  now  with  West- 
inghouse,  were  also  made  Fellows. 
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Individually  controlled  heaters  over  each  alley  are  an  advan  taxe  found  only  in  Spokane's  newest  .  . 


Electrically  Heated  Bowling  Alley 


Kli'ctiit  liiMt  ii)i  a  alley 

Ikin  many  advantages  not  anpaieiit 
.It  liist  ^lanie.  It  ini^lil  lie  ton 
sidered  extravagant  hy  snap  jnd^ 
ment  Init  Diamond  Uowl  manage 
meiit  in  .Spokane  coiisideis  it  eio- 
nomiial  as  well  as  advantageous.  It 
has  applied  eleitiicity  to  heat  selec 
tively  the  areas  in  use  rather  than 
.iltempt  to  heat  np  the  whole  ol  its 
'JU.IMMl  sij  It  Imilding  at  fiVhh  N.  Divi 
sion  St.  lo  ilo  so,  it  makes  use  ol 
new  high  intensity  glass  inhe  radi¬ 
ant  heateis. 

It  was  desired  to  have  individually 
lontiolled  seitions  so  that  the  spet - 
latois  (oidd  he  wanned  to  a  greater 
degree  than  the  players  who  are 
at  live,  and  that  seitions  not  in  use 
need  not  he  heated. 

.\s  designed  hy  l  ed  Ueadle,  in 
dnsiiial  engineer,  Washington  Water 
Power  C.o.,  the  system  lonsists  ol  hh 
railiant  heateis,  and  nine  haselMiaid 
panels  as  desilihed  helow. 

One  2  kw  unit  was  installed  over 
the  entry.  In  winter  moiiihs  this  is 
left  on  all  the  time.  I  here  ate  three 
1.2  kw  units  in  use  in  the  ladies’  and 
men's  liMker  rooms.  1  hese  are  in¬ 
dividually  i  ontrolled  hy  thermostats. 

For  the  tnaihine  entry  or  hack 
end  ol  the  Imilding  around  the  anto 
matii  pinsetting  e(]nipment,  there 
are  six  2  kw  units.  Over  the  main 
area  .ali  ol  the  1.2  kw  units  are 
mounted  on  the  reiling  over  the 


player  and  audieme  area.  I  hese  are 
controlled  on  several  individnali/ed 
( ill  nits  lemotelv  lioin  swili  lies  near 
hy  each  aie.i. 

I  he  heateis,  made  hv  (ian  .Ann 
.\llg.  (  )o.  and  distiihuti'd  hy  (ion 
tinental  (•lassheat  ol  .Sjrokane,  are 
deioiative.  I  hey  are  .l.'i  nr.  long  and 
have  a  rellector  hehind  the  glass 
tnhe  to  direct  the  heat  in  a  hand 
where  desired.  Installation  was  made 
hv  Rod's  Kiel  trie  ( io.  ol  .S|>okane 
and  ilaiiy  (i.  White  ol  W.ishington 
Water  Powei  worked  with  the  pro 
piietor  to  supervise  the  joh. 

In  addition  to  the  alleys,  eleitiii 


he.it  is  .dso  used  m  the  lest.ini.int 
.Old  olliies.  In  hoth  the  (•!. isshe.it 
h.isehoaid  panels  .ire  used,  .i  tot.d 
ol  seveti  Vfih  w  .itid  two  I  kw  p.iiiels. 

.\nothei  heiielit  ileiived  liv  the 
owners  ol  these  alleys,  heside  the 
s.ivingol  span*  and  liist  cost  ol  he.it 
ing  i'i|nipnient  to  he.it  the  iiitiie 
.Ilea,  IS  a  loweied  iiisiii.ime  i.iti. 
.Since  iheie  is  no  tl.inie  oi  liie  oi 
use  ol  c oinhiistihh  liiels  loi  cooking, 
heating  or  othciwise.i  hcttei  i.iting 
is  permitted  lot  .i  Imilding  ol  this 
type.  It  also  eiijovs  the  distinction 
ol  heing  pc-ih.ijis  the  cmlv  coni|ilete 
.dielectric  howling  allev  in  Snieiic.i 


M  ain  panel  and 
current  coil  en> 
cloture.  LightinK 
panels  at  left. 
Meter  cabinet  it 
being  installed 
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HAWAIIAN  IKHISEPOWER 
hat  been  increased  materially  since  Elec¬ 
trical  Contractors  Assn,  of  Hawaii  mem¬ 
bers  took  the  EEI-NECA  forum  course 
earlier  this  year.  The  first  group  to  take 
advantage  of  the  six-week  course  at 
Ward  Avenue  auditorium  pictured  here. 
John  Leith,  Department  of  Public  In¬ 
struction,  at  blackboard,  was  the  instruc¬ 
tor  of  the  forum  sponsored  by  the  com¬ 
mercial  department  of  Hawaiian  Electric 
Co.  Emphasis  on  100-amp  main  service 
has  resulted  in  getting  40%  of  all  the 
new  houses  so  equipped  and  contractors 
are  selling  much  additional  wiring.  The 
young  people  of  Hawaii,  many  of  Orien¬ 
tal  extraction,  feel  that  the  all-electric 
way  is  the  American  Way.  From  pre¬ 
vious  promotion  9  out  of  10  homes  are 
all-electric 


SEMINAR  ON  I.HillTINf. 
at  the  University  of  Portland  in  August 
had  total  attendance  of  198  school  ad¬ 
ministrators,  architects,  builders,  con¬ 
tractors,  plant  and  store  managers,  dec¬ 
orators  and  lighting  salesmen  for  a  day 
each  on  school,  commercial  and  indus¬ 
trial,  and  residential  lighting.  Dr.  Rich¬ 
ard  Feinberg  (second  from  right)  of  Pe¬ 
tersburg,  Va.,  and  Kaye  Leighton,  resi¬ 
dential  lighting  consultant,  G-E  Lamp 
Division,  Nela  Park,  were  the  featured 
instructors.  They  were  aided  by  (left  to 
right)  Richard  Dilworth,  Don  King,  Rex 
Harlogi.  Sylvania;  W.  Glenn  Pracejus 
and  Walter  Potter  of  G-E  Lamp;  and, 
not  shown,  O.  C.  Westberg  and  Fred 
Farlce  of  Henjamin;  Dan  Seely,  West- 
inghouse,  and  Ted  Fitch,  Chet  Jarrett, 
Del  Maulding,  jack  Cottingham,  PGE 


SriM'l.lERS’  SCIIOOI. 
in  Los  Angeles  is  the  first  of  the  Na¬ 
tional  Association  of  Electrical  Distrib¬ 
utors  training  courses  for  supply  sales¬ 
men  and  distributor  personnel.  With  the 
cooperation  of  the  Los  Angeles  Trade- 
Technical  Junior  College,  the  37-week 
course  is  being  held  there  with  Fred  E. 
Cooper,  consulting  electrical  engineer,  as 
instructor.  At  the  first  meeting  Kenneth 
Hartley  of  Electric  Corp.,  Los  Angeles 
(left),  chairman  of  the  Western  Region 
NAED  education  committee,  welcomed 
the  students  and  told  the  purpose  of  the 
course.  The  first  class  was  immediately 
signed  up  and  others  are  being  booked 
to  follow.  Experts  from  the  industry  will 
be  called  upon  to  instruct  on  particular 
products  and  applications.  Some  IS  other 
groups  are  contemplated  elsewhere 


it’s  BETTER  on  the  inside  .  .  .  BETTER  on  the  outside 


ONE  SURE  FISH  TEST 
TRY  IT  YOURSELF 


In  addition  —  NE  Xduct  Junior  ia  e;uty  bending.  It’a 
made  of  a  high  quality,  very  ductile  metallic  tubing. 
When  properly  bent,  Xduct  Junior  will  not  flatten 
at  tbe  t)end. 

NF3  Xduct  Junior  btw  full  zinc  prote<rtion.  Every 
length  ia  ailver-bright,  with  an  elfa-trogalvanized 
protective  zinc  coating  that  will  not  flake  or  (rrack. 

lUt»d  by  Undfwritft  laboratorimt,  Inc 


A  siiecial  enamel  inaide  coating  gives  National 
Electric  Xduct  Junior  EMT  its  superior  fiahing 
qualities. 

This  specially  developed  inner  wall  finish  not 
only  protects  the  interior  of  the  conduit  against 
corrosion  but  provides  a  smooth  slick  surface  that 
reduces  friction  between  conduit  walls  and  wires  to 
a  minimum.  Actual  fish  tests  on  6  leading  types  of 
conduit  conducted  by  “on  the  job”  electricians 
proved  Xduct  Junior  more  than  twice  as  easy  to 
start  and  far  easier  on  the  constant  pull. 

Try  fishing  Xduct  Junior  yourself. 


national  Electric  Products 


PinSBURGH,  PA. 

2  Ptantf  •  12  War*hou««t  •  41  Solo* 


from  every  angle 
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Here  is  a  clamp  designed  specifically 
to  meet  the  requirements  of 
interlocked  armor  cable  applications. 
The  0.  Z.  Type  "PK"  Clamp  provides 
exceptional  speed  and  ease  of 
installation,  whether  your  cable  enters 
the  cabinet  from  the  top,  bottom  or 
side.  It  is  available  for  interlocked 
armor  cable  ranging  in  size  from 
.45*  to  4.28*  0.  D. 
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for  ARMORED  CARLE 


combines  with  standard  O.  Z.  fittings  for  any  terminating  or 
spiicing  job  involving  INTERLOCKED  ARMOR  CABLE. 


Seals  cable  ends  to  protect  insulation  against  moisture  and  other  oontaminators— can 
also  be  used  with  threaded  hubs  and  bosses  to  provide  watertight  cable  entrances. 


TYPE  ••PKC" 

Compound  type  terminator 
tor  Interlocked  armor  cable 
enterini  bottomolcabinet. 


I 


TYPE  ••PKT” 
Compound  type  terminator 
lor  interlocked  armor  cable 
entering  top  of  cabinet. 


TYPE “PHS" 

Provides  vralertight  cable 
entrance  seal  in  any  posi 
lion  Can  also  be  used  as 
a  compound  lilting  in 
upright  position 


O  'lW/.ri  -i 

1.1 


TYPE  ••PKH" 

Compound  type  terminator  tor  interlocked  armor 
cable  entering  side  of  cabinet. 


I 


vl' 


TYPE  '‘PKJ” 

Splicing  fitting  tor  interlocked  armor  cable. 


for  complole  mlariMatloo  oo  IhoM  and  otbor  0.  Z.  fittings  for  nao 
•Nth  Interlockod  Atomt  CaMo,  airite  tar  fnginoarmg  tollolNi  13M. 


ELECTRICAL  MANUFACTURING  CO.,  INC. 


\J’  262  BO0D  smn 


BBOOKLYK  17,  B.  Y. 


■  Sotos  Ofllco  and  Worohousoi  40A  So.  Ckoro  Auonoo,  Oricogo  44,  IN.  •  CSlarbroefc  9-032d 
Offlco  and  foctoryi  749  tryont  Siroot,  Ion  froncisco  7,  Cadit.  •  CArflold  I  ■7149 


CAST  IRON  SOXCS 
CASLC  TERMINATORS 
ROWER  CONNECTORS 
SOLOCRLESS  CONNECTORS 
GROUNOINO  DEVICES 
CONDUIT  PITTINOS 
INTERLOCKED  ARMOR 
CASLE  riTTINOS 


Power 

Transformer 


STEEL  HOODS  TRAP  15  TO  21  db 


Here’s  a  new  mcthfKl  for  combating 
transformer  sound.  General  Electric’s 
aphonic  enclosures  permit  you  to 
sjKTify  j)ower  transformers  with  15-  to 
21  tlecil)el  reductions  below  NEMA 
levels.  Costs  are  generally  lx*low  those 
of  other  sound-reducing  mctlvxls. 


Additional  benefits  include: 

•  Sound  is  attenuated  in  all  directions. 

•  Cooling  efficiency  is  retained. 

•  Installation  is  simple  l)ecause  of 
factory  assembly. 

•  Uprating  a  substation  is  not  limited 
by  permanent  walls  or  barriers,  since 
enclosure  moves  with  transformer. 

Power  transformers  with  aphonic  en¬ 
closures  are  available,  with  and  with¬ 
out  LTC  and/or  switchgear,  in  any  size. 
Units  rated  10,  25,  35,  and  70  MVA 
are  either  completed  or  under  construc¬ 
tion.  For  details,  contact  your  G-E 
Apparatus  Sales  Engineer.  General 
Electric  Co.,  Schenectady  5,  N.  Y.  4i|.v 


The  enclosure,  or  IkxkI,  is  fitted  as  an 
integral  part  of  the  main  transformer 
to  form  a  chamber  which,  combined 
with  the  use  of  noise-absorbing  batts, 
effectively  muffles  sound.  Flexible  oil 
connections  reduce  noise  transmission 
to  the  cooling  equipment. 


Tigress  /s  Our  Most  fmpoii^nf  'htx/ucf 

NERAL^  ELECTRIC 


i 
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Thot*  who  ora  clot*  to  Hi*  *l*ctricol  induilry  know 
"rh*  b*t>  coiti  1*11  intlallud"!  Rapubllc  flfCTRUNITI 
E.M.T.  wot  ut*d  in  Hi*  floor  ilobi  of  Hi*  n*w  W*tf*rn 
Elaciric  Company  ditlribuHon  cantar  of  Solon,  Ohio, 
by  Hoyflald  Elacfrk  Co.,  Clavalond,  Ohio.  Hara, 
EltCTRUNITf  E.M.T.  hot  baan  intfollad  and  It  raody 
for  on  8*'  concrat*  covaring. 


THOSE  WHO  ARE  CLOSEST  TO  THE  ELECTRICAL  INDUSTRY . . .  SPECIFY 


A»i/  here’s  why ,  ,  ,  Republic  tLK.TRUNITK*  F.M.T.  is  prrt- 
duced  from  flat-rulled  open  hearth  steel  made  in  Republic’s 
own  mills,  and  inspected  to  Republic's  rigid  requirements. 
When  received  at  the  tube  producing  mill,  this  steel  must 
meet  all  chemistry  and  mechanical  requirements,  after  which 
it  is  formed  and  Hlectric  Resistance  Welded  into  this  modern 
steel  raceway. 

Huilt  into  the  E.Lh(/I  KI 'NI'I’K  process  are  galvanizing  tech¬ 
niques  that  assure  tight  adherence  of  the  coating,  providing 
full-length  protection  that  will  not  chip,  peel  or  Hake-ofT  dur¬ 
ing  bending  and  will  remain  intact  for  years. 

Fl-K/rRUNI'l  f.  F.M.'r.  is  engineered  to  provule  easy  instal¬ 
lation  by  adding  to  the  popular  sizes  "INt  H  MARKS”  and 
"(iriDk-l.INKS”.  These  make  accurate  bending  easy  with 
bends  all  in  the  correct  plane.  A  knurled  inside  surface  in  the 
popular  sizes  makes  wire  pulling  up  to  .)()%  easier.  'I'hese 
"built-in”  features  are  aimed  at  reduction  of  overall  installa¬ 
tion  costs.  The  combination  of  features  and  accurate  toler¬ 
ances  coupled  with  the  right  steel  for  the  right  job  assures 
H.kt  TRrNITE  VAHIF. 

I'ha/'s  why  we  say.  .  .  "'I'he  Hest  (.iosts  l.liSS  I  NSTAI.I.FD” ! 


Again,  Hio«a  who  or*  cloia  fo  Hi*  alacfrkol  indwtfry  know 
"fn*  baif  coifi  fan  inaalled"!  Sodan  WholatuI*  Elactric  Com¬ 
pany,  Inc.,  Rapubik  EllCTSUNiTf  E  M  T.  dotribufor  of  Rivar- 
tida,  California,  knowi.  Abova,  it  a  viaw  of  Hiair  modarn 
23,000  iquara  fool  concrat*  warahout*  locatad  on  a  Hiraa- 
ocr*  til*.  Rapubik  fllCTIUNlTE  wat  uvad  aiiclutivaly. 


REPUBLIC  STEEL  CORPORATION 
STEEL  AND  TUBES  DIVISION 
DIM.  C-4190 

216  lAST  111*1  IT.  •  ClIVILANO  8,  OHIO 

rit-.iw  sr  nil  .iilililiiiii.il  inloi iiial ion  icgaiilii 
Ki  iiiililii  flit  I  Kt  M  I  f  f  M.  I 
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Reduces  mounting  space  roquirmmmnt  by  40% 


NEW  100  amp  480  V 


_ E 


SMALL  AIR  CIRCUIT  BREAKER  DIVISION 
I-T-E  CIRCUIT  BREAKER  COMPANY 

lOTH  AND  HAMILTON  STREETS.  PHILADELPHIA  30.  PENNSYLVANIA 


Recognizing  industry  requirements  for  an 
intermediate,  compact  KK)  amp  frame  4S()  v 
breaker,  I-T-E  engineers  have  designed  a 
new  “EH”  frame  molded  case  circuit  breaker 
which  requires  40'/,'  less  mounting  space 
than  breakers  previously  employed  to  meet 
the  rating  capacity. 


The  new  “EH”  frame  breaker  is  ideal  where 
intermediate  voltage  and  interrupting  rat¬ 
ings  must  be  handled,  and  space  is  at  a 
premium.  Specify  the  l-I-E  “EH”  frame 
and  benefit  from  the  compact  design  advan¬ 
tages  w  hich  this  new  circuit  breaker  provides. 


Contact  your  local  l-I-E  sales  oHice  or 
write  l-  I  -E  Circuit  Breaker  Company. 


'  -""a 
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aaa  shaw  road 

SOUTH  SAN  FRANCISCO.  CAI-IF. 


VANCOUVER.  B.  C.,  CANADA 


**  whal  7 
...ME 
specify 
outdated 
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NEW  ALL-BRITE 


m  FLUORESCEN 
DELIVERS  MORE 


LESS  COST! 


PG  mem  fluorescent  higivbay 

■lliunifiatinii  fsatiirina 


CONVAIR 

INSTALLS 

3000  PG 

ALL-BRITE 

Li|htm|  Plan  by 
Cenvait  San  Ditto 
Plant  »2.  (lectrical 
contractor,  Chula 
Vista  Electric 
Company. 


PLANTS  ALSO  IN  LOS  ANC3ELES, 
PORTLAND.  0REC30N;  AND 
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GUAKOIAHS  OF  POWER 


(eojUim^tk 

rixro 


Universal  (Fog  Type) 
Suspension  Insulator 


Whin  iiir-liorni-  lontamination  Htarta 
causing  Hiirfan*  Icakai;)'.  flashoviTH  and 
outaKi'K  on  |>owi>r  lini-s  .  .  .  it'a  timo  to 
inKulatr  with  I*in«o  lJniviTs<d  Suspen¬ 
sion  Insulators! 

Over  a  {s-riod  of  27  years  in  actual 
si-rvice,  Pinco  Universal  Suspi-nsion  In¬ 
sulators— with  their  si-lf-cleaninK  and 
contamination  resisting  features — havir 
proven  to  Is-  the  most  elTective  insulators 
for  use  in  areas  [Milluted  with  industrial 
wasU‘s,  salt  foK  and  similar  conditions. 

In  exhaustive,  compi'titive  “foj{"  t«*sts 
conducU-il  hy  a  Western  Utility,  I’inco 
Universjd  Suspension  Insulators  rated: 


FIRST 


on  sustained  voltaic  in  foK, 
producing  no  arc  over. 


on  sustained  voltaic  in  diiXTt 
spray,  producinK  no  arc  over. 


FMJST  !>,,(})  self-washint;  and  man 

ual  cleaninK  characteri.stics. 


When  you  nis-d  insulators  that  will  n*- 
main  100%  effective  in  meet  ini'  their 
joh  re(|uirements  in  contaminated  an‘as, 
siH'cify  Pinco  Universid  Suspi-nsion  In¬ 
sulators  .  .  .  UUiirr  /or  the  joh  .  .  . 
UlUllT  on  the  joh! 


More  than  10,000,000  Pinco  Suspension  Insulators  ore 
in  service  today. . .  dependable  Guardians  Of  Power!! 

hi-  Por<*olain  InNulalor  f'arparalkNi  l.ima.  !\’ew  York 
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Firm 


PINCO  at  your  service  with  .  .  .  Suspension  Insulators  .  .  .  Switch  and  Bus  Insulators  .  .  . 
Distribution  Clamps  .  .  .  Distribution  Pin  Type  Insulators  and  Guy  Strains  .  .  .  Transmission 
line  Fittings  .  .  .  Tree  Insulators  .  .  .  Tronsformer  and  Circuit  Breaker  Bushings  .  .  .  One- 
Piece  and  Multi  Part  High  Voltage  Pin  Type  Insulators  .  .  .  Suspension  and  Strain  Clamps 


uT^eamd  Mluf 

Pinco  Universal  Suspension  Insulators  Are  Superior; 


The  long,  tapered  hood  it  dettgned  to  lilerolly  wash  iltelf  during  rain- 
toll.  The  natural  cleaning  action  of  rain  reaches  more  of  the  porcelain 
surface.  In  addition,  the  hood  octs  os  a  spatter  baffle  to  clean  the 
petticoats. 


(eakoge  distance  is  I  7 
pension  unit 


SO*/*  greoter  than  a  standard  10*  sus- 


Pinco  Universal  Suspension  Insulators  ore  now  in 
stolled  on  all  voltages  including  230  Kv.  They  are 
available  with  both  Boll  &  Socket  and  Clevis  con¬ 
necting  hardware; 


,000  Lb.  M  &  E 


Pinco  LI 925  Ball  A  Socket  ) 

«  . .  >  15,000  Lb.  M  A  E 

Pinco  LI  61  2  Clevis  Tongue  ) 

Pinco  L2531  Ball  &  Socket  ) 

>  25,000  Lb.  MAE 
Pinco  L2532  Clevis  Tongue  ) 

In  your  area  Pinco  insulators  are  distributed  and 
warehoused  by  Joslyn  Pacific  at  San  Francisco, 
Los  Angeles,  Phoenix,  Portland,  Salt  Lake  and 
Seattle. 


Pinco 
No.  LI  925 


r 

SPECIFICATIONS 

of  Pinco  No.  LI  925 

Mechonicol  and  Electrical  Strength  .  . 

1 5000  Lbs 

Routine  Proof  Te»t  .  .  . 

6000  Lbs. 

Time  load  Test . 

10000  Lbs 

Florhover  Voltage  60  Cycle  Dry . 

.  .  100  Kv 

Flothover  Voltage  60  Cycle  Wet . 

.  60  Kv. 

Impulse  Flashover  Voltage  1  Vi  x  40  Positive 

.  .  195  Kv 

Impulse  Flashover  Voltoge  1  '/]  «  40  Negative  1  80  Kv. 

Test  Voltage  to  Ground  to  determine  RNI  .  . 

.  .  .  10  Kv. 

Max.  Radio  Noise  Influence  at  1000  Kc  .  .  . 

...  50  Mv. 

Leakage  Distonce . 

_ 17  In. 

Packed  Weight  per  Unit  .  . 

.17*6  lbs. 

Standard  Pockoge  of  .  .  . 

. 6 

ft#couM  the  interior  of  the  hood  is  smooth,  oir  currents  ore  directed 
to  dispel  goses  which  tervd  to  form  oround  the  pin.  The  inside  of  the 
hood  and  the  pin  ore  kept  deon  yeor  after  yeor 


The  upper  shell  protects  the  hood  below  from  cumulotive  ra»n  drip 
so  thot  rain  does  not  cascode  down  the  insulotor  string.  The  water  is 
forced  out  and  away  from  the  string 


I  I  Please  send  me  the  ’‘Closeups”  color  folder 
on  Pinco  Universal  Suspension  Insulators. 

(  I  I  would  like  information  concerning 


The  connecting  length  between  units  is  standord  No  resogginq 

the  line  is  required  when  replocing  stondard  10**  suspension  units 


The  improved  hood  design  allows  ample  space  for 
of  units. 


eosy  connection 


Address 
City  A  State 


MAIL  TO:  PINCO,  1  MAIN  ST.,  LIMA,  N.  Y. 


OM  friends  met  for  a  fellowship  hour  before  the  anniversary  dinner  of  San  Diego  Bureau  of  Home  Appliances,  when  .  .  . 


25  MHtfssliil  ye.iiN. 
!*oine  fifK)  iiicimIm'In  and  musts  ol  llu- 
San  Diemt  Hurcaii  of  Hiniu* 
antes  met  Ini  dinnei  Sept.  2fi  at  th« 
Kl  Cauttv  Hotel  to  hontn  its  tiwii 
past  and  to  lieai  two  tlistin^uishetl 
mdustix  s|K‘ak(-is  talk  aliont  llu- 
liilure. 

A  niimlM  i  ol  intiustry  le.uUrs  weic 
Looking  over  the  souvenir  program  are  Walter  Maytham,  Westinghouse  commercial  pti  sent  and  many  others  sent  theii 
vice-president;  H.  G.  Dillin,  executive  vice-president,  San  Diego  Gas  A  Elec-  )'<mmI  wishes  hy  lettei  and  tele^iam 
trie  Co.:  and  Cramer  W.  LaPierre.  General  Electric  Co.  executive  vice-president  I’ypital  was  the  tommeni.  “I  hast 


They  Hailed 


Walter  Maytham  presents  2S-year  plaque  to  Clark  Chamberlain  (left)  and  apecial 


atAfarrla  Irvr  analine*  in/liiatrii  17  K4  Ravn^An/4  an/l  IT  \JL/ 


Sam  Hill,  bureau  preaident;  Me  Harry  Callaway;  Robert  Grot.  PGAE  vice-preaident 

25  Years  of  Service 


ticaid  <il  you  cm  i yw Ikm'  .iikI  it  li.i> 
all  Im'cii 

Shaiiii^  hoiiois  vvilli  the  hiiicau 
wcic  (llaik  CliaiiilK'rlaiii,  its  sctic- 
laiy  manager  (dcditcd  with  “litci- 
ally  plating  San  Diego  on  the  ap 
•liaiKc  map");  K.  \V.  Mciy,  San 
lii-go  (ias  K;  Klcdiit  (.<».,  its  liist 
president,  who  se-ived  lioni  l*).S2  to 
HIS.*);  K.  M.  Kayiiiond,  San  Diego 
(ias  Kc  Klettrie,  who  has  guided  the 
huieau's  outstanding  pioiuotioiiN 


Wallet  Maytham,  Westinghouse 
(onnnenial  vit  e  jitesideiit  and  pies 
idem  ol  the  I'atilit  (!oast  Klediital 
Assn,  thning  the  past  yeai,  piesented 
a  platpie  ol  applet  iation  lot  ‘i.*)  seats 
<i|  seivite  to  Ch  a  inhei  I  a  i  n  anil 
s|N-(  iai  I*(1KA  awartls  lot  oiitslaiul- 
ing  seivite  to  the  elettiit  inilustiv 
to  Meisf*  and  Kayinoiitl. 

I  he  huieau's  lirst  2a  vt  ais  was 
leviewetl  in  a  t  level  sound  lilm. 
whith  skillliillv  iluhlied  in  |K>pulai 
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luui'N  anti  hisioiiial  txtnls  ol  tht 
:l(K  anti  UK  to  >ei  tht  stage  loi  a 
pittuil'  ol  what  the  huie.iu  was  do 
ing  then. 

I  he  twii  intiusii  v  s|N'akeis,  (lianiei 
W.  I.al'ieiie,  exeiutive  vitepiesi- 
deni,  (ieneial  I'.letliit  (a>.,  and 
KoIk'H  K.  (dos.  \ itt‘  piesident,  puh 
lit  lelations,  I'atilit  (las  ami  Klettiit 
do.,  t<M>k  the  .ludieme  tioiii  |iast  to 
the  liiluie. 

I..il'ieiie,  who  he.ids  tip  .iloniit, 
elettionit  .intI  tielense  systems  attivi 
ties  lot  his  ttimpanv,  ttilil  some  ol 
the  things  to  tome  in  (his  th.inging 
wiMltl-in  aviation,  eletlionits,  new 
mateiials,  the  lission  leattoi.  The 
piolit  anil  inientive  must  Im*  ampit 
to  entouiage  innov.ition,  he  saitl 
lomoiiow's  pitMiuits  will  not  Iw 
like  those  ol  (oti.iv  anil  stientifii 
ilisi lively  laniiot  Im*  pieiliitetl.  Plan 
ning  loi  this  lutuie  must  he  ilont 
hiisiness  hy  husiness,  toinmunity  hv 
lommunity,  imlustiy  hy  imlustiy. 

In  his  talk,  "i'leetlom  Is  Nevei 
hiee,"  dios  ileilaieil  that,  il  we  are 
to  have  the  woilil  we  lM*lieve  in,  we 
h.ive  to  staiiil  U|)  anil  |M‘iloim  ai 
loiding  to  the  ide.ds  we  have  on 
p.i|iei.  "Ameiii.i  lati't  Im-  sold  short 
iu'iause  it  was  not  lionght  shoit,” 
he  s.iid.  "Ide.ds  h.ii  ked  u|>  hy  ideas 
will  keep  us  liee."  I  iee  enleipiise, 
lit*  |H*in(ed  out,  is  (he  light  to  pul 
one's  iheams  on  s.de  in  ihi*  m.itkei 
pl.iie  .mil  knov\  ih.it  the  iom|M' 
liiion  h.is  the  s.ime  light. 

Sam  I..  Mall,  Kleitiii  Siijiplies  Dis 
iiihuiing  do.,  newly  eleiteil  ptesi- 
dent  of  the  huie.iii  and  its  tieasiiiei 
loi  the  p.ist  2^1  yeats,  piesided  at 
the  meeting.  Il.niy  i..  dallaway, 
Ihe.nie  Musii  do.,  was  general 
ihaiim.m  and  K.  W  Meise,  San 
Diego  das  K  l.leitrii  do.,  was  viie 
ihaiiman  loi  the  Silver  .Xnniveisarv 
I  elehialioii 


EFFECTIVE  USE  OF  LIGHTING 
in  a  contemporary  garden  won  for  Port¬ 
land  General  Electric  Co.  the  gold  ribbon 
award  for  the  beat  commercial  exhibit 
at  the  Oregon  State  Fair.  The  exhibit 
waa  a  part  of  the  fair’a  Floral  and  Gar¬ 
den  ahow  and  waa  deaigned  by  Eunice 
Brandt,  landacape  artiat  and  ahow  au- 
perintendent.  Lighting  waa  planned  by 
Grace  Schoeni  and  Jane  Robinaon,  PGE 
home  aervice  adviaera,  to  bring  out  the 
full  color  of  the  flowera  and  planta 
through  diffuaion  of  colored  lampa. 
Dramatic  effect  waa  created  by  the  flex¬ 
ible  uae  of  different  typea  of  lampa  and 
fixturea.  A  wood  carving  by  Oregon 
Artiat  Frederic  Littman  waa  lighted  to 
bring  out  ahadowa  and  give  life  to  the 
figurea 
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Vice-Chairman  Don  Jackson  and  Chair-  Among  the  apeakera  were:  Fred  McVey,  REA;  George  KIopp,  Hotpoint  commercial 
man  jack  Criawell  headed  the  program  department;  and  Bill  Hupprich  and  John  Benaon  of  Seattle  City  Light 


At  Newport  Workshop 


NWPPA  Talks  About  Loadbuilding 


11  out  (■((•noiiiy  in  to  stand  up. 
inoic  [K-ople  will  havt*  to  stdl  more 
^(MNl^  (hail  evfi  hfloic,  I*.  (>.  S|k>w- 
.<■(,  assistant  sii|k-i  intendcnt  of  .St*- 
.ittle  City  I.iKlit  and  picsident  of  the 
Norlliwesi  Fnhlii  Power  Assn.,  said 
in  intKMliK  in^  the  ^loup's  lutii  tli  an¬ 
nual  Power  IJse  Workshop  at  New- 
jioit,  Ore.,  Oil. 

I  low  to  a<  ( oinplish  (his  load-lniild- 
iii^  ^oal  was  (onsideied  in  a  ilown- 
(oeatth  (onieieiue  hiiilt  aionii*!  the 
ihenie,  ‘‘Plo^less  thlon^h  Industry 
( !oo|*eiation,”  and  aildiessed  liy  in 
loinied  s|)eakeis  Itotn  (he  NWPPA 
and  othei  oiKani/ations. 

I  he  two-day  woikshop  was 
planned  hy  |a(k  K.  Otiswell,  Kiank- 
lin  (ioiinty  Pill),.  Pasro,  Powei  Use 
Set  (ion  I  haiiinan,  and  I).  h.  |a<kst)n. 
(leiKial  I.intoln  PUD,  New|>oi  (,  set - 
titin  vite-t  hail  man,  in  thai^e  ol  ar- 
lan^enlents.  Kat  h  t»f  (he  M'ttitin's 
five  t tiinniiltee  thaiinien  piepaietl 
anti  piesentetl  his  own  piot;iani.  I  he 
talks  tan  he  leptiitetl  heie  only  in 
tapsiile  loini  hiii  aie  reprtMlutetl  in 
lull  in  a  nlinleo^laphetl  i»tK>kle(,  tun 
oil  tliiiiiiK  (he  tonieieiite  anti  )>iven 
tnil  on  (he  setonti  alteinotin. 

.Sa^in^  that  he  “snielletl  a  leak," 
S|M>wait  leleiietl  tt>  a  retent  letoin- 
inentlatitin  hy  a  linn  oi  inanaKeinent 
ttxisnltanis  that  ('.its  l.iKlit  j'ive  up 
its  pioinotitinal  atiivities  (FAVest. 


|uly,  II  uixetl  titheis  who  iiii^hi 
stinietlay  he  fatetl  with  a  similar  tian 
f»ei  to  ‘‘j^et  (heir  houses  in  order"  to 
(timhat  it.  To  follow  suth  a  retoni 
mendation  would  lie  to  eliminate  the 
very  things  (hat  have  built  the  Sc 
attle  utility  in  (he  eyes  of  the  puhlit, 
he  said,  anti  "woultl  Ire  helping  some 
iMKiy  else.” 

In  looking  (ti  the  liituie  lie  tipii 
niistic  on  kwh  usage,  I..  |.  Bauei, 
general  managei  tif  I.intoln  County 
PUD,  atlvisetl  in  welt  timing  the  ton 
leiente  tti  New|Hirt.  “He  sure  not  to 
sell  yoiii  system  slitiit,”  he  iitgetl. 


Pete  Spowart,  NWPPA’a  president,  and 
Gus  Norwood,  ita  executive  secretary 


"(iusttimeis  appreciate  gtHitl  seivite 
as  ninth  or  imire  than  low -tost  ser 


Farm  Use 

Hmirll  Doiran,  chairman 
Ifmalilla  Electric  Co-op 

Fred  FI.  McVey,  assistant  thief  Fdet 
trie  (>|ierations  and  I.oatls  Division 
RF^A,tles<ril)ed  the  Farm  Better  Fdet 
trically  piogram,  whith  initially  will 
lie  general  in  nature  with  the  pui 
pise  tli  informing  fanners  of  (lit 
many  practital  applicatitins  tif  elet 
tritity  in  his  business.  Later  theit 
will  he  a  seiies  til  taiefully  timed  pto 
motions  on  tertain  elettrital  appli 
tations  whith  have  lieen  provetl  til 
value  anti  about  whith  the  more  aleii 
iarniei  woultl  like  nitiie  infotmation 

A  !'(l-minute  stiiintl-toltir  film  on 
safe  iaim  wiling  was  shown  at  the 
Fritlay  luntheon. 

Adequate  Wiring 

l.acy  Eeopiri,  chairman 
(.ou'lili  County  I’l'li 

Kxp-iieiite  tif  PoillantI  (ieneial 
Flettrit  Ct>.  in  presenting  the  Mtiuse 
piwei  Forum's  training  touise  foi 
elettrital  toiuiattors  was  relatetl  hy 
W.  L.  Fait,  P(>F.  manager  of  appli 
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aiuc  sales  pioinotiuii.  I'ointin^  to 
the  need  for  a  l>et!er  job  <>|  selling' 
ade(|u<ite  wiring  it  "we  ex|K‘<t  to  see 
dealers  selling  more  appliaiues  so 
ttiat  we  (an  (ontinue  to  sell  mote 
and  moie  electric ity,"  Tait  stated 
that  the  real  piohleni  lies  in  the  ex¬ 
isting  honte,  where  we  may  have  to 
leain  a  new  intei pieiaiion  tot  the 
woid  (oo|M'ration.  “We  can  plant 
the  seed  hut  in  im-»st  cases  the  final 
decisions  are  goin^  to  l)e  made  with¬ 
out  our  help  in  a  conversation  Ik‘- 
tweeti  two  |K*ople  who  are  very  im- 
[Mirtant  to  us— our  customer  and  the 
electric  contiactoi."  fait  said  that, 
despite  frustrations  in  selliii)'  the 
idea  originally  and  keeping  up  reg¬ 
istration,  his  (otnpany  is  convinced 
that  there  is  a  jolt  to  l)e  done  and 
this  is  the  best  way  it  has  found  so 
far  to  do  it. 

(i.  L.  Comstcnk  of  (iowiii/  (iouni\ 
I’UI)  showed  the  electrical  demon¬ 
stration  panel  that  his  distiict  use's 
to  show  (I)  some  of  the  basic  piin- 
(iples  and  effects  of  electiicity;  (2) 
electrical  safety;  (.1)  relative  electri¬ 
cal  demands  of  common  household 
appliances;  (4)  the  undesiiable  ef¬ 
fects  of  low  voltage  on  ap|)liances 
and  lighting;  (.5)  the  dilleience  be¬ 
tween  a  p(H)ily  and  an  adecpiately 
wired  home,  built  at  a  cost  of  SSfrO. 
the  board  is  simple  to  set  up  and 
easy  for  the  layman  to  undei stand. 
The  script  used  by  the  district  to 
show  the  effects  of  jKMtr  wiling  takes 
a  family  from  late  afteinoon  thiough 
early  evening,  showing  how  the  load 
builds  up  and  the  voltage  goes  down, 
the  climax  coming  as  the  house 
catches  fire.  For  the  adecpiate  wil¬ 
ing  demonstration,  the  ganged  mas 
ter  switch  is  tut  tied  from  the  old  to 
the  new  system  and  the  store  is  le- 
fieated,  calling  attention  to  the  small 
voltage  drop  and  light  loss  shown. 

Commercial  &  Industrial 

Harlry  HryanI,  rhairman 
Chrlan  County  l‘VI) 

"You  have  a  stole  just  as  jxievei 
fill  and  |Hitent  in  commeicial  as  yiii 
have  in  i(‘sideniial  .ind  laim  appli¬ 
cations  of  electiicity,”  (ieoige  Klopp, 
Pacific  (ioast  managei,  iloi|Miini 
commercial  depaitnieni,  said  in  a 
talk  on  (ommeicial  eleciiic  vetsiis 
(()m|K-titiee  luel  ((Hiking.  When  eon 
are  talking  to  a  commercial  ((Hiking 


Committee  chairmen:  William  Dugovich, 
Conaumer  Relations;  Lacy  Peoples,  Ade¬ 
quate  Wiring;  Russell  Dorran,  Farm 
Use;  Iva  Burnstad,  Home  Use;  Harley 
Bryant,  Commercial-Industrial  Use 


account,  eou  aie  talking  to  money, 
he  s;iid,  and  you  have  a  |Hitent  sale's 
story  that  yiu  can  interpiet  in  dol 
lars  and  cents,  "(aimjietitively,  we 
don’t  have  to  a|Milogi/e,"  he  dec  lated, 
[Hiinting  to  advantage's  nl  KHilness. 
safety  and  efficiency. 

Mow  Seattle  meets  gas  ((im|ic't  it  ion 
oti  (omnieicial  and  volume  ((Hiking 
was  told  by  john  (•.  Benson,  com 
mercial  ((Hiking  consultant  for  ('.its 
I.ight.  In  its  (ommercial  cooking 
iromotion,  which  was  started  active 
y  in  19.51,  the  utility  has  the  advan 
tages  of  enthusiastic  management 
backing  and  a  late  schc'diile  that  is 
(om|K'titive  and  still  flexible  enough 
to  allow  for  any  promotional  jiio- 
gram  recpiiied,  lie  said.  .\n  initial 
survey  of  all  huge  ((Hiking  c'stablish- 
iiients  in  the  seivice  aiea  provided  a 
pros|ie(t  list  and  levealed  wiring  in 
adecpiacies  and  repaii  seivice  dilfi 
c  III  ties  to  Ih' overcome.  Dining  19riti 
the  city  added  4,fl(i  kw  of  (ommei 
(iai  ((Miking  load  which  aveiages  out 
at  .'1.2  kw  |M‘r  customer  with  an  ex 
[R'cted  revenue  increase  of  some  Sliti, 
210.  From  19.51  through  I95li,  lli,ti7H 
kw  of  additional  load  weie  added, 
with  an  FAR  of  $210,(MM». 

After  II  months  of  natiiial  gas 
( om|>etition,  Seattle  (aty  I.ight  is 
still  installing  moie  and  moie  com 
mercial  e(pii|inient,  said  William  A 
f luppi ich,  (omnierc iaI  watei  hc'ating 
consultant.  However,  theie  has  lieen 
considerable  acceptance  of  gas  in 
some  new  housing  distiicts  and  Hup 
prich  told  how  the  utility  is  meeting 
this  (()m|M-titi(iti.  Fiist,  he  said,  it 
has  eneigy  without  ecpial  and  loi  the 
past  10  or  12  yeais  has  Im-cii  using  it 
to  develop  ( oimneic  iai  watei  hc'ating 
to  a  |M>ini  where  it  can  honc'stly  say 
that  it  can  take  on  any  c om|iC'titive 
job.  Latest  development,  he  said,  is 
a  new  tank  design  foi  motels  oi  ho 
tels  or  any  othei  use'  lecpiiiing  laige 
(onsiimpiion  and  cpiiik  lecoveiv. 

I'ointing  to  the  c m ies|Hin(len( e 
.111(1  rc'sc'aidi  leading  to  elimination 


by  the  building  c(kI('  committee  of 
the  file  wall  i('(piiiemeni  loi  elc'ctiic 
tanks,  he  said,  "Watch  yoiii  liuilding 
khIcs.  Don’t  let  them  'fence  von  in  ' 
(lompiv  with  the  s,ifet\  le^ulati(ln^ 
with  rt'gaid  to  lelief  valves.  .\  lire 
wall  sepal ation  is  nc'iessaiv  foi  flame 
iy|)e  ecpiipment  only.” 

Development  of  itidustii.il  healing 
.IS  a  profitable  load  builder  was 
uiged  bv  R.  R.  I.aPelle,  managei. 
Pacific  Blanch,  liidustiial  lli'aling 
Division,  Westinghoiise  Flectiic 
(!oip.  .\  pan  oi  this  manuiac  tiiiei ’s 
Powei  I'p  piogtam,  "Flectiic  Meat, 
PknIuc  tion's  New  Dimension,’’  was 
pic'sented  by  I.aPelle. 

Home  Use 

/■SI  ltutn\lait,  rhiinuKiti 
Xnrlhrrn  l.inht%  Ifii 

Pointing  to  a  piojected  Inisi 

ness  giowih  loi  the  Noiihwest,  Beth 
Bailc'y  McLean,  Oregon  Slate  (loi 
lege,  asked  bluntly,  "Who’s  going  to 
get  it,  naliiial  gas  or  you?”  Mans 
appliances  aie  bought  and  shelved 
iM'cause  the  homemaker  is  not  in 
siiiicied  in  iheii  use,  she  declaic'd. 
“Woman  to  woman  talk”  is  needed, 
she  said.  Olheiwise  a  biiyet  wchk'iI 
icMlay  by  a  g(HMl  sales  talk  lomoitow 
may  liecome  the  beaicat  who  tells 
the  world  she  is  not  satisfied.  ”'l  heie 
is  a  leal  place  loi  the  home  econo 
mist  in  any  business  that  sc'lls  ginnls 
OI  seivices  to  woiiwn.” 

.MimIc'iii  illumin.ilion  and  new  cle 
velo|tmenls  in  lighting  soiiices  weir 
I  ('viewed  by  (i.  W.  Snyclei,  Wc'sling 
house'  F.lc'cliic  (ioip.,  who  pic'senled 
v-leitions  liom  his  company’s  pack 
aged  lighting  tiaining  couise. 

Consumer  Relations 

Williatu  Dugoi’u  h,  ihairman 
I  at  omn  t  il\  I  inht 

I  o  develop  its  m,i|oi  public  lel.i 
lions  activities,  Weyeihaeusei  'I  im 
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IrtI  (.o,  lollovvs  .1  <(i  I  Is  ( 

Mont^oiiu-i y  |(tliiiM)ii  ol  ili.ii  totii 
|i;iny’i>  l*(il>li<  I iilot m.ii ion  i)i\jsioii 
loM  llie  ^tonp.  I  Ik  v  air:  (I)  tiiid 
ihc  laris  l>y  siinlyiii^  piililir  altilinU's 
lowatd  liic  (oiii|i.)iiy;  {2)  liltt'i  iIm 
I.Kls  Ijy  isol.ilin^  .ikms  ol  iiiisiindr'i 
standing;  ^1)  lair  ilic  lads  l*y  idr-ii 
tilyin^  (oiii|iaiis  ol)|cdiv(‘s  with  iIk 
pnhlit  inidcsi:  (I;  folhiw  ilno(i)>h 
its  cxd  III ill^  a  s|)<‘«ilii  pio^iani  lo 
^aiti  piihlii  niidi  I siaiidin^  .iiid  sup 
|>OII. 

I  lots  lo  iiiakc  ropy  ol  iii'ws 

U'lcav's  and  how  lo  pnl  inia^inai ion 
into  illnstial ions  was  told  hy  l‘anl 
< ).  Andcison,  assistant  <iiv  cditoi  ol 
ihr  laioin.i  Srws  'rnlniiir  in  his 
talk,  “Whai  an  l.diioi  Wants." 

Slaliiif'  that  il  is  hasii  that  lh<- 
ncrd  to  lake  laii  ol  oin  (nslotnns 
is  the  liisl  sirp  lovsaid  a  sinirss 
Ini  o|M  ialion,  (!ail  Osiland,  i  nsio 
inci  sdvifc  snprivisoi,  'I  aioina  Oity 
l.i^hl,  pointid  out  that  it  is  possihlr 
lo  M'aili  |a-oph-  ol  any  .i^c  with  the 
I  it'll!  appioaih.  In  oni  hnsincss,  hr 
irniindcd,  the  only  lant'ihir  is  oni 
sciviic  to  till  disioinn,  which  "in 
niy  opinion,  tni  aiis  <  nsioinrr  con 
l.n  I." 


1'owi‘i  ill  Russia 

Mihoiit'h  till-  IISSK  ii.iils  Ainci 
II . I  in  its  divi'lopnirni  ol  hydioc-li-i 
nil  powri  soiiiirs,  il  iniicnlly  pio 
dm  rs  as  nini  h  cli'i  1 1  i<  iiy  in  loin  days 
.IS  it  did  in  ihr  rulin'  mmi  I'ltll,  |  rd 
I  l.dloi  k,  dirri  Im  ul  pnhlii  .ill.iiis  loi 
|.  Ilriiiy  Mrlsri  (.m.,  inMsiinrnt 
in.in.it'r'is,  s.nd  in  his  I  hiiisd.iy  h.in 
iliirl  .iddirss.  I  I.iIIih  k's  ohsrrsalioiis 
wrir  hasrd  on  .i  d.is  siiids  loin  ol 
Knssi.i  in  mill  Ih'ih.  Mr  s.iid  lh.it  So 
sin  rnt'iiirris  ilaiin  dial.  In  IhliO. 
Kiissi.in  ihrinial  and  hyiho  jiowri 
will  lol.il  .‘Mil  hillion  kwh.  .Mnih 
ol  ihrii  piitt'irss  in  hiiildint'  <l<nns. 
powi‘1  sl.iiions  and  ttdX'mlois  is  dm 
lo  die  assislamc  hy  U.  S.  rnt’inrns 
dm  inj;  ihr  I'.I.Kls,  hr  sl.iird. 

On  a  visit  lo  I .rnint'i .id's  powri 
siation  No.  2,  llalliMk  lonnd  die  di 
in  loi  had  mil  hraid  o|  die  'I  \'  \  oi 
Uonnrvillr  piojnis  and  w.is  iinl.i 
miliar  with  the  trims  linn  or  intri 
inplihir  |>owri.  I  his  m.in  si.iird 
simply,  "llrir  wr  must  Inllill  dir 
iiiiirnt  iivryr.ii  plan,  which  ion 
lains  a  powri  dispatih  i|iiot.i  Im  all 
imliisiiy."  (anirni  piiirol  irsidrn 
li.il  |Hiwri  in  Knssi.i  is  III  irnis  |K‘I 
kwh,  I  lalloi  k  s.iid 

Vl  the  colic  lulling;  liiisinrss  mrrt 
lilt;  Don  |olinson  w.is  namrd  iliaii 
man  and  (ihailrs  Nash,  U.  (’.  Powri 
(  aniiniission,  \  ii r -i  haii  ni.in  o|  ihr 
sniioii.  riir  Ith'iH  woikshop  will  hr 
III  V’irloii.i.  H  (.. 


Vice-preiident  R.  J.  Phillipt  pre«ent»  congratulation!  and  certificates  to  . 


.  .  .  the  young  cooks — employee  daughters — who  completed  San  Diego  G&E’s  .  .  . 


Summertime  Cooking  School 


Onr  activity  ol  San  l)irK‘> 
l  ire  nil's  honir  rcoiioniic  drparl 
inrnl  dial  nrvrr  losrs  its  appeal  is 
llir  siimnirr  ciMikiiit;  sclimil  loi 
daiighlrrs  ol  rniployres.  .\i  this 
vrar’s  riRhth  annual  scIiihiI,  hd  Rirls 
a  morel— wr II I  lhroiit;li  llir  coiirsr, 
which  iiiclmtrs  srvrii  lessons  of  two 
loins  each.  Bnaiisr  dies  loiililiri 


.ill  hr  .iiiomniiMlatrd  in  one  tt'oiip. 
two  classes  wrir  held  in  .S.in  l)irt;o 
.mil,  fill  the  lirsi  lime,  a  classriHim 
was  set  lip  at  the  Kl  (lajon  oilier 
lo  ai c onimiMlatr  the  thiiil  class.  The 
lotiisr  is  ^ivrii  imeirr  ilirrition  ol 
Marv  .Means,  company  honir  econo 
lilies  diirctoi,  and  is  limited  to  ^iils 
hriwrrn  the  anrs  ol  10  and  IS 
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"This  makes  lighter  distribution 

transformers  possible  ••••'' 


"Primarily,  the  core  determines  the  weight  and  size  of  a 
distribution  transformer.  Low-loss  cores  require  less  core 
steel,  less  copper  in  the  windings,  smaller  tanks,  less  cooling 
oil  and  ultimately  result  in  a  reduction  of  overall  dimensions. 
"The  problem  then  is  to  design  lighter,  smaller  cores.  How  is 
it  done? 

"Well,  actually,  the  solution  was  found  more  than  a  quarter 
of  a  century  ogo.  It  was  then  that  Kuhlman  first  introduced 
the  revolutionary  idea  of  bending  core  iron  to  provide  a 
continuous  low-loss  path  for  magnetic  flux.  This  Kuhlman 
invention,  utilizing  the  characteristics  of  grain-oriented  steel. 


has  been  the  basis  of  core  development  since. 

"In  recent  times,  bent  iron  cores,  as  opposed  to  stacked- 
lamination  designs,  have  been  responsible  for  such  major 
improvements  as:  100  KVA  reduced  to  the  former  weight  of 
a  75  KVA  unit— 75  KVA  to  the  former  weight  of  a  50  KVA 
unit,  and  so  on  down  the  line. 

"Today,  virtually  all  transformer  manufacturers  use  some 
form  of  bent  iron  core.  The  original  Kuhlman  name  ‘Bent 
Iron'  core  is  well  worth  remembering -for  in  all  its  adapta¬ 
tions,  it's  still  the  Bend  that  is  the  key  to  today's  lightweight 
distribution  transformers." 

S720» 


KUHLMAN  electric  company 


GENERAL  OEFICESi  Birmingham,  Michigan 
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Who's  Mtiding  the  Store  ? 

in  the  magazine  publishing  business,  it's 

'1  hr  Aiitiil  Kiirraii  of  (limilaliciiiH  lAH(')  in  a  ccMiprrative  organization  that 
htIh  Nlaiitlardii  of  giNxi  huitinriw  ron<iii<'t  for  itn  piihlinher  menihrm.  Tuirr  rach 
yrar  AKO  ainiitorH  carefully  M-riitinizc  the  rntirr  circulation  Htriicturr  and 
operation  of  every  inenil)er  magazine.  In  a  very  real  wnw,  therefore,  they  are 
“niinding  the  Htore"  —  making  luire  that  no  falite  or  rniHleading  claimt*  are  made 
regarding  the  Mize  or  compoMilion  of  a  magazine'it  audience. 


IVIcfMraw-llill  in  a  charier  memher  of  AH(',  ami  han 
Hiipporlcd  ilH  aiiiiH  coiiliiiiioiiMly  for  over  40  yearn. 
Vl  e  helieve  lliin  iiiendicrMhip  M'rven  you  hy  providing 
full  aHMiirance  that  every  Hidincrihcr  to  Mctvraw-llill 
magazincH  diMplayiug  the  AHC,  Hvmiud  in  paying  to 
rei-cive  liin  copien. 


You're  the  Iiomh  when  you  pay  money  for  any  maga¬ 
zine.  ^  our  vole  of  confidence  ami  your  renewalH  of 
MultHcriplioiiN  are  dominant  in  the  thinking  of  edilorn 
ami  piihliMherH.  Adverlini-rM  an*  vitally  iulercHled, 
loo,  and  their  Miipporl  helpn  «‘aru  the  dollarn  iieedeii 
to  do  a  Mironger,  more  iiiu'ful  editorial  j<di  for  you. 


Aren  rate  Figuren  —  ahout  you  are  the  heart  of 
AH(!*h  joh.  AH(1  doen  a  candid,  unhiaiw'd,  certified 
audit  of  all  Huhneription  figuren  of  memher  maga- 
zincH  —  ami  of  the  HuhneriherH'  jt>hH,  functionn,  and 
locatioiiM.  'I'lieMe  auditH  help  edilom  to  tailor  the  con- 
teniM  of  their  magazine  to  your  npecific  joh  interentM. 


Y«>ii,  the  Hiil>Hcriher,  win  when  you  hiiy  hiiHineMM 
iiiagazineM  that  ludd  imuiiherMliip  in  the  Audit 
Hiireau  of  ('.irciilatioiiM.  The  AK(]  Hynihol  nignifieH 
that  the  piihlicalioii  to  which  you  Muhnerihe  niaken 
every  effort  to  provide  you  with  the  type  of  infomia- 
tiii  you  iummI  to  do  a  better,  more  effective  job. 
It  alno  imiicaleM  that  the  piddinher  niainlaiiiM  the 
highcHt  MtandardH  of  hiiMincMM  etiiicM. 


McGRAW-HILL  PUBLICATIONS 

McQRAW-HILL  PUBLISHING  COMPANY,  INC. 

330  WEST  42NO  STREET,  NEW  YORK  36,  N .  V. 


!'  ■ . 
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Chicogo  13,  Illinois 


1709  Wtllington  Avtnut 


APPLETON  ELECTRIC  COMPANY 
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Industry  leaders  gather  as 


RMEL  Looks  Ahead 


KMl.I.'s  'lilli  .iMMiial  ( oiivciilioii 
was  lalltfl  lit  older  €il  llie  m  eiiii 
Ur<Nidiii<M»i  llolel  l>y  l'ie<iiden(  (diy 
W.  1  hotiia>.  rollowiii^  'riiotiias’ 
o|>4-iiiiiK  leiiiaiks  and  wilioiiie  l.d 
N'eiiiiaid,  Kl.l’s  inaiiaKiiiK  diieitoi, 
^ave  a  < oiii|ieltiiiK  iiiesHa^e  in  whiili 
lie  |Niinled  onl  llial  iitililN  <oin|ta 
nies'  iliallen^e  was  Inil  a  pail  ol 
Xineriia's  «liallen)>e  wliiili  was  sini 
ply  to  ^ei  the  liiilli  the  tindeisiand 
ahle  linlli  — to  the  ininds  o|  the  ele< 
loiale.  Vennaid's  |>oweifnl  inessaj*e 
diew  on  opinion  leseaiili  sliidies 
that  pioved  di.iniaiii  ally  that  w  hen 
Xnieiii.i  knows  ihe  la<  Is  ihes  aie 
liiiidy  in  the  loinei  ol  the  insesioi 
owned  tililiiy  (oinpaiiies.  Ihe  talk 
was  siniilai  to  that  leioided  in  l.i  i  < 
IKK  \i  Wisi  in  .1  leieiil  issue,  was 
well  illnstiateil  with  loloied  slides 
vvhii  h  X'eiinaid  saiil  would  he  made 
availahle  to  iilililies  so  ihal  ihes 
lonid  ^o  onl  and  lell  the  story. 
Dase  Myei  (I)  U.  My«i  |i..  piesi 
dent,  .Sonllnin  (.oloi.ido  I'owei  (.o.) 
iiMtk  .1  ItMik  at  ihe  utility  totnp.inies' 
present  day  phalli  ol  im  leasing  losis 
.ind  dec  leasing'  imoine  .ind  «  hal 
leii^ed  the  (onntn's  ntilils  sales  oi 
^ani/alions  to  endeavoi  to  "sell  l<i 
^ain  the  inosi  piolii.ihle  hiisiness  " 
i-ai  lioin  making  a  sl.ilenienl  .ind 
sniionndiiiK  it  with  pl.iliindes.  lixei 
tiMik  indnslii.d,  (oinineii  iai  .ind  lesi- 
denlial  <.itc4>oties  .mil  made  speiilii 
suKK*''>ii<»<'i  "tiKlx  inipiovc  load 


lailoi  .mil  .IS  a  iisiilt  niiie.isi  ihi- 
iitililies’ letnt n  with  little  oi  no  tap 
ital  expenditures.  Ki'iieshiiiK  to  the 
(^roiip  was  llyer’s  rattling  <>l  some 
sailed  skeletons  wliii  h  iiii  hided  .i 
new  look  at  spei  iaI  rates  lot  .ms 
and  all  oil-peak  loads.  Reexamin.i- 
tion  ol  |)ower  l.iitoi  i  l.mses,  in  shoii 
the  .ippliiation  ol  niiii  h  moie  in- 
Keniiiiy  to  the  old  piohleni  ol  ini 
prosing  the  utility  load  iai  tot. 

i'.d  Nan^hton,  I'l.ih  Powei  .V 
l.i^ht  (!o.'s  piesident,  told  the  ^toiip 
that  the  Intme  was  noi  a  tiling  lh.it 
desi ended  on  ns  like  ihe  plague  hiii 
i.ilhei  the  lesiill  ol  m.niy  ol  the 
things  whiih  sve  aie  doin^  tiMlas 
and  have  done  in  the  jt.ist.  In  this 
It.imewoik  he  disi  nssed  the  i  in  lent 
events  whiih  would  have  lai  reai  h 
illy;  elleils  on  the  Intme  ol  tin 
Western  utility  industry.  In  p.ntii 
nl.n,  he  loveied  the  le^islation  th.n 
would  y'leatly  extend  I  A'. Vs  lin.ni 
I  i.d  Ireedom  as  well  as  its  seisin 
leiiitoiy.  Me  |>ointed  onl  the  nianv 
d.my'eis  inherent  in  inakiny;  I  \’  \  ii 
s|>onsihle  only  to  itsell  in  these  ni.n 
lets.  'I  he  set  Olid  aiiM  ol  piesenl  il.iv 
loniein  is  ihe  ihinkiiiK  in  some  Kl  \ 
liiiles  th.n  would  i  hany'e  tin  mis 
sioii  ol  Kl'.Xs  lioin  that  ol  seivint; 
sni.dl  iin.d  lonmninities  into  l.iige 
yiiivei  niiiein  snhsidi/ed  ntiliiy  oiy'.in 
i/ations.  Nany'hlon  disr  nssed  ihe 
(toir  hill  and  its  implii  .ilioiis  I  le 
then  pointed  to  ihe  need  lod.iv  lo 


gain  the  pnhlie  good  will  and 
|)ointed  to  live  areas  whirh  rleservt 
attention  in  gaining  go<Ml  will.  'They 
are;  (I)  siijurlaiive  servue;  (2)  tail 
rout  pet  it  I  ve  rates;  (.’J)  better  and 
more  individual  service;  (1)  iin 
proved  (ommnnication  with  the  <  us 
lonier  through  advertising;  and  (H) 
impressing  the  (iistomers  that  only 
they  ran  prevent  ours  Ironi  heroin 
ing  a  direr  ted  eronoiiiy.  In  r  losing, 
he  rpioterl  Kdimmd  Burke:  "  I'hr 
only  thing  neressary  lor  the  irimnph 
ol  evil  is  lor  giNMl  men  to  rio  noth 
ing.” 

I’niversity  ol  Kansas  (.iiy's  l)i 
N’orman  Koyall  |r.  kr  pi  his  Itinrh 
eon  aiidierire  variously  |>ondering 
anil  in  stitrhes  as  he  disrnsseil  tin 
“shallow  ol  the  next  industrial  revo 
Intion."  .Since  the  lirst  indnsirial 
revolution  lieerl  inati's  imisr  le  jiowei 
Iroiii  industrial  romplex.  so  will  tin 
set  Olid  industrial  levoliition  liei 
man’s  nervous  system.  He  said  "tin 
destiny  ol  man  is  to  use  his  lioiital 
IoIh*  and  not  his  hinaty  ies|K>nsr's." 

I  he  disrnssion  |Miinted  out  the  sn 
perioiiiy  of  presrait-dav  antomation 
dev  ires  to  the  hntn.ni  nervous  svs 
teni.  .Xppliiation  ol  ihesi-  deviies 
ran  liee  men  ol  dindgeiy,  ^•ven  give 
ns  virtoiy  over  papei  woik  leaving 
IIS  Iree  to  go  on  piiniis.  listen  to 
B.n  h  and  make  love  — things  loi 
whiih  .1  maihine  has  not  heeti  iie 
.iti'il  as  yet.  Ihe  sniiess  ol  tin 
seiond  iinhistiial  levoliitioii  will  di 
pend,  he  said,  ii|>on  tinl.iy’s  iiidiis 
tiial  leadeis  ability  to  bring  it  alroiil 
with  a  feeling  loi  the  siKiologiral 
.mil  philoviphii  ,d  piobli'ins  whiih 
w  ill  .niomp.niv  the  i  h.mge. 

f.eiiei.d  l•.leltric  (.o.  X'iie  piesi 
deni  (.leiiii  B  W.ntiii  disriissed 
|>owi-i  si.iiion  developments  .md 
theii  healings  on  ihe  lost  ol  |>owei 
Mr  leviewisl  ihe  means  loi  iinieas 
ing  till  bine  elliiieniies  and  ion 
I  bided  that  while  there  ate  still 
m.mv  avenues  vihiih  will  lead  to 
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iin|>i(ivc(l  hi-ai  i.iU-\  the  |>(-r-((-iii 
iiiiprovciiU'iitN  over  tiu-  (<llnin^  ycaiN 
uill  1h‘  at  a  iniidi  lowci  late.  t.\- 
|>rt■s^in^  (one Cl n  over  tlic  inoiint 
in^  ciicet  oi  inilation  on  the  (ost 
ol  (M>wer  e(|ni|)nient  he  (ondiuted, 
"This  may  mean  that  iles|iite  all  of 
oin  iM'st  eilorts,  a  revet  sal  of  the 
historical  trend  on  the  part  ol  (he 
utilities  as  to  maintenaiKe  oi  even 
lediKtion  of  rates  in  the  lace  ol 
increasing  prices  ol  practically  all 
other  commcKiities." 

Speaking  on  “romoi row's  Man 
.igement"  R.  I.  IVivni,  Pnhiic  Ser¬ 
vice  (a>.  ol  (loloiado  vie e  president, 
set  up  six  guide  jxists  lot  m(‘asiiring 
inanagement  (raining  piogiams.  I 
Aggressive  recruiting  to  obtain  men 
of  sullicient  calibei.  2.  A  constant 
|>eisoimel  inventory  to  obtain  fac¬ 
tually  the  specific  needs.  .S.  To  pro 
side  the  leadership  and  training 
l>o(h  within  the  company  and  out¬ 
side  to  meet  the  neecis.  1.  To  keep 
Miperviviry  people  well  informed 
.Old  assign  ever-increasing  amounts 
of  res|M>nsibility.  5.  Kneourage  com 
pans  management  to  take  part  in 
community  affairs,  iMith  as  a  train 
iiig  and  public  lelations  effoit.  ti. 
Pay  proper  attention  to  training  in 
I  he  humanities  as  well  as  the  tech 
ideal  as|>e(t  ol  the  job. 

Richard  ).  .Sargent,  general  man 
.iger  of  maiketing  and  distribution 
lor  the  consumer  prcMiucts  divisions 
ol  Westinghouse  Klectiir,  |M>inted  to 
ihree  trends  in  American  life  which 
.tie  creating  an  op|>oilunity  lor  elec 
ideal  industry  to  sell  its  prcHlucts. 

I  hev  are:  (I)  a  |>oweiful  home  iikkI- 
c  i  ni/ation  movement;  (2)  a  vogue  foi 
built-ins,  especially  in  the  kitchen; 
(.1)  the  growing  |>opularity  ol  (he 
.ill  elcc  tlic  home,  lie  uiged  that  (he 
dectric  industry  ol  the  Rcnky  .Moun 
t;iin  .irea  become  a  tallying  |Mtin(  lot 
loiimiuiiity  miHleini/.ition  and  lot 
|>opulai i/ing  the  iilea  ol  electric  liv 
iiig.  .\s  an  aid  in  selling  the  idea  ol 
(lectiical  living,  S.iigeni  noted  that 
leseaiih  .ind  eiigiiieei  ing  h.ive  ac 
lu;dly  loweied  the  pi  ic  es  ol  some 
.ippliances  ovei  the  past  HI  yeais 
during  which  time  (he  geiietal  pi  ic  c 
index  has  incieasecl  . 

Walter  l.iickiiig.  Aii/on.i  Public 
.Seivice  (o.  president,  cb. tiled  wilb 
the  gioup  legaiding  utility  conip.iiiv 
public  relations,  lie  c  hetse  as  his 
(heme  ol  relereiice  the  idea  that  the 
utility  business  is  (be  c oiiiiiiiinitv 
and  went  on  to  expl.iiii  ih.il  (be  end 
lesiilt  ol  a  public  lel.ilioiis  pictgi.iin 
was  iboughtiul  iwow.iy  c  onimunic  a 
lions— a  tboughlliil  iiiidei standing 
recognitio'i  ol  (ctmiiiuniiy  piobleiiis 
III  retiiiii  lor  ,in  uiideisiandiiig  lc»ok 
bv  the  coiiimuiiitv  .it  the  utilitv 


piobiciiis  In  this  liaiiiewoi k  be  said 
licinesty  and  sincerity  were  abscJutc 
musts.  He  |>ointed  to  .nea  develop 
meiit.  coiit.ict  with  high  scIkhiIs  and 
grainmai  scIicmiIs  and  a  sincere  el  Ion 
to  keep  employees  inloimed  .is  areas 
where  his  company  is  putting  extia 
(  Holt.  I  he  lesidl  ol  this  two  wav 
c  ommiinic  at  ion  can  be  measuied  in 
roiiiinunity  .i((epl.ni(e  of  tale  in 
(leases,  lewei  light  cil  way  problems, 
more  ecpiitable  taxation. 

Drawing  on  his  bioad  expeiieiice 
in  the  field,  H.  if.  .Sc.ill,  vi(e-|>iesi 
dent  ol  Kba.sco  .Services  (a»..  New 
York,  helped  (be  group  gain  pei 
s|ie(tive  on  the  pioblems  of  uiiliiv 
(cmipanv  iinaiiring.  In  (lie  next  HI 
years  he  pointed  out  tli.it  ihele 
would  be  an  iinpiec ('dented  capital 
expansion  in  the  utility  indiistiv  re- 
cpiiring  upwatds  of  $.51  billion,  S.H.5 
billion  ol  whidi  will  most  likely 
have  to  ((line  lioiii  the  "light" 
inoiiev  m.iiket.  I  his  iiemeiidoiis 
capital  iec|uiietnen(  coupled  with 
the  likelilicMid  of  ( onliniiiiig  iiilla 
tion  led  Sc.ill  to  (oncbide  that  ihe 
linaiuial  health  ol  the  utilitv  in 
diistiv  would  be  soundei  with  le 
nulls  in  the  oidei  ol  ?'/>  •  He  s.iid 
he  lelt  ill. It  txidies  should  give  this 
phase  ol  the  rate  pioblem  coiisidei 
.dily  mole  alieniioii  .uid  p.iy  less 
.ilteniioii  to  the  delaileil  .i((oiuuiug 
leatuies  ol  i  .ite  c  ases. 

|.  W.  McAfee,  |>iesi(lenl  ol  the 
Union  F.leiiiii  (ai.,  .St.  I  amis.  Mo., 
speaking  on  lission  linaiice  in  tin 
liiluie,  look  .1  IcNik  .It  the  "who's 
going  to  p.iy  the  bill"  side  ol  ilu 
IKK  leal  liiluie  .Xccepling  ibe  ide.i 
that  it  will  be  vmie  yeais  beloii 
nu(  leal  |M)Wei  will  become  compel i 
live-,  (he  lieait  ol  the  pioblem  is 
who  will  finance  the  development  ol 
this  |xtw('i  soiiice  din  ing  the  pc-McxI 
that  it  is  bee  omiiig  c  ompetiiive  He 
slated  ih.u  he  lelt  ih.u  the  b.isic 
leseaich  in  the  held  iMcause  ol 
w'ea|xms  implications  should  be  c  ,u 


lied  on  by  ihi  goveinmeiit  kiom 
this  |Miint  on  he*  indicated  that  to 
day's  manulac tuiei  utility  teaniwetik 
with  developments  aimed  at  gaining 
(echnologv  i.ilhei  than  kilow.iKs  is 
the  vmndesi  .ippioach  .Since  the 
long  lei  III  benefits  ol  (his  develop 
iiieiit  piograni  must  necessaiily  eoinc 
to  lh(‘  |N)Wei  user,  it  would  seem  tea 
soii.ible  (hat  this  develo|miental  ex 
pense  could  be  botne  by  nuKlest  ad 
iiisimenls  in  power  i.iles  il  necessaiy 


RMEL's  New  Officers 

Veryl  Hoover,  pretident 
I'acilic  I'liwrr  A  l.iKht  Co 
J.  E.  Wilson 
Colorado  vice  president 
(  iiloracici  Ceiiiral  I'owrr  Co. 

P.  E.  Brookover 
Wyoming  vice-president 
(  licvfiinr  lajclit,  l•'llc•l  \ 
I'liwc-r  Cu. 

Neil  Simpson 

South  Dakota  vice-president 
I'lack  Hills  I'fiwcr  K  l.iglit  Cci 
H.  A.  Mitchell,  treasurer 
I'lihlii  Service  (  «»  of  t'olitradii 
E.  G.  Armstrong 
assistant  treasurer 
(  iiloradci  (  eiitral  I’owc-r  t'u 
A.  F.  Buck 

vice-president — suppliers 
V\  r«iiinth(i(|se  Kleetric  (  i»r|.. 
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ENGINEERS  and  DESIGNERS!  f  t.'cf' i.cI  •  o'lUii  1' nr'd 

.'.I*  lubnCdtii  0  turhof  ''  '  tl'  i  it  'liiv  it'|  <oi  tcint  .'iiivi  ir  lO'  s  oi 

if»  ((<■  ..(^1  I " ( .1 1 II  iijc  111  111  i|ii)  It:,  in- 'i -I'l  r  (  I-  ..I'cj  I'c.  .  '  I  jif( -.1  •!(■  Cif  lO' 

I  ivoildl  ill'  on  'l•^JtJt",t  (iliii'i'  liifi.lion  iinili'it'  .i-  aIiiIi  :  <■  k  ti;"- 


PCEA 

Panorama 


Plans  ait-  alicatly  moving  ahcuti 
lor  the  I'(;E..\’s  1958  annual  tonvcn 
tion,  uhith  is  to  l>e  held  at  the  il«> 
tel  (lei  (aiionailo,  (aitonatlo,  (iaiit., 
.May  II  III. 

I’t.KA  President  (»eorge  N.  Haw 
ley  ol  Southern  Cialilortiia  Kdison 
(,o.  has  a]i|>ointed  Ralph  ).  Phillips 
ol  .San  Diego  (ias  &  Klet  trk  (ai.  to 
serve  as  general  t  hail  man  ol  the 
(oiivention.  Phillips  annouiiLes  the 
lollowing  (ommittee  thairmen: 

Attendance  —  VV.  J.  Maytham, 
Westinghouse,  .San  Fraiuisto;  Ban 
(juet— H.  K.  Welsh,  So.  (^alif.  Kd., 

I, os  Angeles;  Onktail  Party— VV.  A 
Siedens4  hek,  Ci-K,  I. os  Angeles; 

( .ompiioller- K.  Pithler,  .So.  (lalil 
I'.divin,  lais  .Vngeles;  Ciolt  — (i.  B 
Kiikwood,  Federal  Pacific  Klettrit, 
1.0S  Angeles,  thaiiman,  R.  T.  Red 
lield,  (•rayhai,  San  Diego,  vite 
1  haiiinan. 

Most  —  VV.  F.  I.utking,  Arizona 
I’S,  Phoenix;  Housing— VVilliatn  de 
Waaid,  .San  Diego  (i!tK  (retired), 

1  hairni.in,  P.  I,,  (airriere,  .SD(i&:K, 
(.oronado,  vii  e-chairman;  I.adit-s 
K iiteri  ainment  —  (^.  P.  de  |onge. 
SlX.Jkl-.,  .San  Diego;  Program— ().  VV 
I.eihy,  l-.iKriRif;Ai.  VV'f.si,  .San  Fran 
( is<  o. 

Puhlitily— VV.  ().  Kyte,  (i-K,  lais 
Vngeles;  Registiation— K.  B.  Krnget, 
So.  (laid.  F.d.,  I,os  Angeles;  Stage 
•Vlanager-I..  (I.  Kohler,  SDCi&rK,  San 
Diego;  I'l ansportation— VV.  J.  .Vfv 
ITS,  .Allis-Cihalmers,  San  Diego,  chair 
man,  .S.nn  Middleton,  SDCi&rF,  San 
Diego,  vice  (  hairman;  Ushers— A.  VV 
Frai  y,  .Vnaionda,  I,os  .Angeles. 

Piesident  Hawley  has  suggested 
iliat  an  ini|>oitant  way  in  which 
P(;K.\  ineinheis  (an  iniiirove  and 
■idvaiKe  the  ele(tii(al  iiidustry  is  to 
give  young  men  more  op|>ortiinities. 
not  only  to  express  themselves  at 
.iss(K  i.ition  meetings  hut  actually  to 
show  what  they  (an  do.  Accordinglv, 
j  he  has  .isked  the  hoard  to  a(cept  tin 
•  es|Minsihilit\  for  lautuhing  this 
progiam  at  the  .Administrative  Sei 
vices  .Seiiion  meeting  at  San  .Mateo 
on  Nov.  I.S  It.  .A.  |.  Swank,  vice 
president  ol  P(>  and  K,  has  agteed 
to  see  wh.it  he  can  do  to  build  up 
.ittendaiK  e,  at  the  exec  utive  level 
For  stimulating  attendance  at  in 
dividual  meetings,  assignments  were 
.Kceiited  hv  I..  M.  (iiiihara,  rc-gional 
(ondiKioi  sales  manager,  P.icifii 
(.oast,  Kaisei  .Vhnninum  Xc  (ihemi 
lal  .Sales  Inc.;  H.  F.  Hart/ell,  chaii 
man  of  the  ImmicI,  .Maydwell  X:  Hart 
M-ll;  VV.  (  .Maytham,  vice  [iresideni, 
Westinghouse;  and  F.  A.  Traev. 
president.  Sierra  Pacific  Powei  C.n 
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t .  Motor  and  Gonerator  Brushes 

Mrirganiti-  hriishcs  enjoy  a  reputation 
world-wide  for  trouble-free  service. 
For  fractional  horse|)ower,  aircraft,  auto¬ 
motive.  traction  and  industrial  use. 

2*  Carbon  Brush  Holders 

Assure  high  effic  iency  brush  o|ieration 
by  maintaining  |)ositive  contact  Ix-tween 
the  brush  and  the  commutator  or  ring. 
Standard  tyfies  inc  hide  cantilever  radial, 
radial,  trailing,  reaction  and  AC  slip 
ring  holders. 

8a  Electrical  Contacts 

Including  drum  controllers,  contactors 
and  starters  lnror|>orate  metals  in  a  re¬ 
fractory  carbon  base  for  improved 
electric  al  c onduc  tivity  and  mechanical 
itrengih  Self-lubricating;  non-welding. 

4a  Carbon  Current  Collectors 

Reduce  o|)erating  costs  on  travelling 
cranes.  Ciost  less,  wear  longer  and  reduce 
conductor  wear  to  a  minimum.  Will  not 
blister  or  rough  conductor,  afford 
iniuble-free  service  over  long  |>eriods. 

8a  Carbon  Specialties 

Morganite  self-lubric  ating  carlKcn  s|k:- 
cialties  include  bearings,  seal  noses, 
piston  rings  and  pistons,  pum|)  vanes, 
valves,  radar com|H>nents  and  other  parts 
for  electrical  and  mechanical  e(|uipment. 

8a  Morganite  Refractories 

'I'KIANfil.F^  HR,  impervious  n-crystal- 
lized  alumiiiM,  cruc  ibies,  insulators,  pyro¬ 
meter  and  furnace  tulx-s.  Al./);, 

max.  temp.  I95(l°(;  ;j.')'f2  F'.  TRI- 

ANDI.F.  IIS,  im|iervious  mullite  tula's. 
Max.  temp.  I7(KUC;  ;I(KI2"F. 


INCORPORATED  ...FOR  OVER  HALF  A  CENTURY 
3322  4tth  Avenue,  long  Island  City  1,  New  York 


Manufacturers  of  Fine  Carbon  Graphite  Products  including  C^rtx>n  Specialties,  Motor 
and  Orverator  Brushes,  Cartx>n  Piles,  Current  Collectors  and  Electrical  Ck>ntacts 
Distributors  of  99.7%  Pure  Al]0|  Tubes  and  Crucibles 
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Sect®' 


The  year  1957  brought  two  highly  significant  nuclear  power  developmenta. 

One  was  the  start  of  major  construction  on  Commonwealth  Kdison’s 
Dresden  Nuclear  Power  Station  near  C'hicago.  At  180,000  kilowatts, 
this  privately  financed  plant  is  the  largest  all-nuclf»r  power  station 
yet  scheduled. 

The  other  was  the  completion  of  Ceneral  Electric’s  Vall(H.-itos  Atomic 
I.aboratory  in  ('alifomia  which  will  aid  elet.'tric  utilities  to  meet 
growing  power  derminds  by  helping  to  speed  competitive  nuclear 
power. 

Both  are  Bechtel  engineering  and  construction  responsibili¬ 
ties  and  Bechtel  is  a  member  of  Nuclear  Power  Group  Inc., 
which  developed  technical  studies  for  the  Dresden  project, 
on  which  General  Electric  Company  is  prime  contractor. 


tX ■  vJ /A  I  Knginffrt  and  Builders  for  Industry 

San  Francisex)  •  Los  Angeles  •  New  York  •  Houston 

CANADIAN  BECHTEL  LIMITED  Ibrrmto  •  Vancouver 


140  Associations 


Electrical  West-Vol.  119,  No  5 


29iiftlie50 

largest  paUlc 
utilities  use 


Mes  auil 
puwerequipuieut 

In  the  third  annual  edition 
of  the  FORTUNE  Directory, 
the  50  largest  U.  S.  public 
utilities  are  listed.  Most  of 
these  companies  became  big 
by  thinking  big— they  buy 
the  best  equipment  in  order 
to  obtain  the  best  results. 
We  are  proud  to  note  that 
29  of  these  top  utilities  are 
Holan  customers. 


J.  MOWANO  HOLAN.  ^ReeiOeNT 
J.  M.  HOLAN  CONPORATION 
4100  wesT  leoTH  eTneaT 
CLeVBLANO  11,  OHIO 
•iHia  n«ani  ••irria.  •*  ,  fNoiaii. 


Public  Power  Accountants  Told 
To  Plan  for  36.000-Kwh  Horizon 


A  “hot  i/on  load"  approath  to 
lon^  tall^(‘  |ilanniiiK  was  advinatetl 
hy  liowanl  /.ctiici,  (oiisiiltiiip'  rnp'i- 
ru'ct,  in  making  systc-in  stiidirs  hy 
utilities  at  the  KMh  annual  Amouiu- 
ing  and  Finaiue  VVoikshop  ol  the 
Noithwesl  I'uhlit  I’ower  Assn,  at  its 
meeting  in  V'ittoria,  S<;|>t.  1*12(1.  It 
was  .mended  hy  ITtO  Irom  52  utili¬ 
ties  Itoin  Alaska,  .Montana,  Oiegon, 
Washington  and  Hritish  (lolumhia. 

.Mu(h  ol  the  theme  ot  the  ton- 
lereme  was  on  long  iange  linamial 
|>ianning.  /eiiiet  advised  aiming  at 
what  he  called  a  “hori/on  load"  ctl 
pet  haps  .'(tt, 11(11)  kwh  pet  home  per 
yc-at  in  making  such  plans. 

(.atth  (iiiliith  of  the  U.  (..  INiwet 
(amimission  set  the  keynote  in  his 
welcoming  address,  "Wisdom  to  .Sec- 
—  (ioiitage  to  Do."  lie  was  followed 
hy  |ames  (i.  (duettet  ol  ihtnneville 
I'owet  Ad  tn  i n  isl  I  a  t  ion  who  |)re- 
sented  a  documented  and  illustrated 
p.ipet  on  "Ih-ttei  l,oad  Fotecasts  lot 
liettet  IManning."  Kogei  (lonkling 
ol  ftl'A  iiiged  a  halanced  approach 
to  lin.incial  pl.inning.  lie  also 
warned  against  maintaining  liigh 
i  lectiii  tates  in  oidei  to  accumulate 
piolii  to  huild  extensions.  Kates 
.diect  the  tate  ol  aica  development, 
he  said. 

.\  study  ol  a  siiccesslul  integiated 
finaiicial  plan  aimed  at  a  liighet 
iitili/alion  factor  for  the  system  was 
ptesented  hv  Ora  Kc  asley,  managei, 
Noiihetn  l.ights  Inc.,  .Sanci|>oint, 
Id.iho.  In  two  yeais,  fiom  1*151  to 
l*15(i,  consiimeis  inc  teased  fiotn 


2,*.1(*.5  tc>  .5,152;  kwh  sold  giew  tiom 
11.5  to  1*1.1  million;  monthly  con 
suniptioti  taiseil  Irom  2(t11  to  4(il 
kwh.  Average  rate,  all  sales,  dc 
creased  from  5.(ll(  to  2.5(k..  Increase 
iti  kwh  sales  lot  1955  was  .5*1.20r; 
lot  l‘).5(»  it  was  15.9*^. 

T  he  workshop  ses-sion  was  carried 
on  hy  .Messrs.  .Schaefer,  johnson, 
VN’ocMlhurti,  Waters,  Duigan,  Wil 
liams,  .Stone,  (ihc-sley  and  .Mattson 
along  lines  ol  a  huclgetarv  ptcMc-ss 
ing  session. 

.■\s  had  heen  detne  so  succc-ssiidlv 
lot  other  section  meetings  ot 
.NWIM’A  hy  its  executive  secretary, 
(ills  .N'cttwocMl,  a  iHitind  copy  ol  the 
prcMec-dings  was  made  up  in  advanci 
Irom  the  papers  ol  the  speakers  and 
copies  given  to  everyone  attending. 
I  his  |>errnittecl  speakers  to  sutnmai 
i/e  theit  papers  in  less  time  and  yet 
each  memhei  had  a  lull  text  lot 
liiithei  study  to  take  home  or  to  lx 
sent  to  his  utility. 

Koiiald  .\.  .Miller,  auditor,  Lewis 
(anility  I’HD.  (.hehalis.  Wash.,  was 
elected  I9.5K  chaiiman.  R.  F'.  .‘ichae 
let,  chiel  accountant,  .Snohomish 
(anility  I'lll),  Kverett,  was  named 
V  ic  e-c  h.iii  man.  Kalph  K.  (ihesley, 
chiel  accountant.  Northern  l.ights 
Inc.,  .Sand|Mnnt.  will  head  the  KK.\ 
ac  c  oimting  c ommittee. 

Next  year's  meeting  will  he 
meigeci  with  the  meeting  of  the 
\nieiitan  1‘uhlic  Power  Assn,  ac 
counting  section  in  .Seattle,  .\ug 
15  15.  I95K. 


Calendar  of  Meetings— 1958 

February,  1958 

Shirley  Savoy  Motel,  Den 
ver 

V  I.S  National  Electric  Week 

2.1  24  PCEA.  .Administrative 

1.5  Snake  River  Valley  Elec- 

.Services  Section,  Valiev 

trical  Assn.,  Owylu-r  liutc-l. 
lloivc 

Mo  Inn.  Scottsdale,  Ari/ 

May 

March 

8  9  Illuminating  Engineering 

()-  7  Pacific  Coast  Electrical 

Society,  1  n  t  e  r  mon  n  t  ai  n 

Assn.,  Hiisiiu-ss  I)cvc-loi>- 

KeKioii  conference,  Whit 

nic-iit  .Section,  StatU-r  Hotc-l, 

man  Motel,  I’liehio,  Colo 

l.os  .\nn<'lc-s 

14-15  lES,  South  I'acifir  Region 

27  28  PCEA.  KiiKint-criiiK  Op 

conference.  K1  Cortez  Mo 

c-raliiiK  .Sc-ition,  Sln-raton- 

tel,  San  Diego 

Pal.-ii'c-  Hntfl,  San  l-'ran- 

14  17  PCEA,  annual  convention. 

I'iNfo 

Motel  ilcl  Coronado.  Coro 

27  29  —  Electrical  Maintenance 

nailo 

Engineers  Assn,  of  So. 

22-24  —  lES,  I’aciiic  .Northwest 

t'alil,.  Iinlnstrial  l-.lertric 

Region  conference.  Mult 

.Show  and  (onference, 
.Shrine  Convention  Mall. 

nomah  Motel.  Portland 

l.os  .\nneles 

June 

April 

8-12— National  Association  of 
Electrical  Distributors,  na- 

1.1  15— Rocky  Mountain  Electrical 

tional  Convention,  Civic 

League,  spring  conference. 

Anditorinm.  San  F'ranciico 

VIBRATION  CONTROL . .  .  makes  Westinghouse 

turbine-generators  the  smoothest  in  operation 

Of  ronrs<>,  every  rolatin"  madiine  has  a  wrtain  (le"re<*  f>f  vil>ralion  .  .  .  imw 
much,  is  tlu‘  im|H)rtanl  factor. 

For  years,  WestinKhoii.se  lias  enjoyerl  a  re|)nf;ition  for  (ieiieruiahle,  smukiIIi- 
ninniiiK  lurhine-generators.  'Fhat  reputation  liasn’t  “just  iiap|)<*ne<l”  ...  it  is 
tiie  result  of  years  of  hard  work  and  intensive  enKin<*<*rinK. 

'I'hc  alnive  “heater  Imix”  U*st  cspiipment  wasdesinneil  atui  tniilt  . . .  pioneererl 
.  .  .  hy  WestiriKhouse.  It  is  the  princijial  reason  why  Wi^stinKhou-e  turhiia^ 
run  .sn»x)thly  from  start-up.  Field  halancinK  is  [tract ically  eliminaterl. 


you  CAN  BE  SURE...IFITS  VVcstin^liousc 


..if*. 

':K-- 


TURN  THE  PACE  TO  SEE  WHY  . . . 


Westinghouse  "heater  box"  balancing 
. . .  makes  the  difference 


Hf  AUNG  IllMtNIS  INSULATION 


'!'•)  Ii:iv<*  asHurancc*  «)f  |H*rmaru‘nt  balance, 
ex|H*ric-n(  e  has  provJHl  it  necessary  to  sub¬ 
ject  bif'b-teiniM*rat lire  turbine  rotors  to 
full-siMS'd  test  at  o|H>ratinK  temperatures. 
( )t  berwise,  balance  cbaracterist  ics, carefully 
(levelo|K‘(l  (luriiiK  manufacture,  may  alter 
uniiredictably  when  the  machine  is  in- 
stalUsi  and  «>|M‘rated. 

Kor  this  n*a.son,  WestiiiKbouse  dcvelojH'd 
the  “beater  box.” 

Kesult;  Wi'stinubouse  turbines  .  .  .  and 
only  West  inubouse  turbines  .  .  ,  acbi<*ve  a 
debris*  of  |M>rmaiu‘nce  in  balancing  prior  to 
shipmrni  that  is  un<‘(pialed.  Field  balancing; 
is  practically  eliminat(‘d. 


Viliriiliim  riTord.  I  T|i|mt  ciirvr  iii<tii'jili>H  vilinil ion 

tiiiilil  ii|(  (luring  lull  n|mm-<I  run  in  a  "lii'atiT  Ihix." 

l.ow<-r  riirvo  hIiowh  vilira 

lion  rororil  of  I  In*  Baiin*  ? 

rolor  aflor  “lioalcr  liox" 

run  anil  tialaiu  ini’.  ^ 


I ‘l■rnlanl■nl  rotor  tiowini;  im 
an  •■xai'i|i|i’  of  wlial  can 
li.'i|i|H-n  alter  a  rolor  ia  run 
al  lull  H|H*<*il  amt  o|a*ralinK 
I  ein  |n*ral  11  ri*.  Willi  tin* 
“hcalrr  liox”  lIuH  can 

Im*  lll■ll■ctl'll  amt  corrci  icci 
prior  to  Blupiui  III. 


I  liacrnmmaf  ic  Kkelch  nhown  arranKrment  of  typical  \Vi*Htini;tiousi* 
‘‘ti«*ali*r  txix  ” 'I'hiH  in  one  of  wveral  in  wlin-ti  tunli-tem[M*rat lire 
rotorH  are  li-Hleii  at  full  H[M*<*(i  ami  o|MTatinK  tem|M‘rature. 


couriiNG 

END 

lOUXNAl 


I 


IV«*«'iHi»)n  forKinK  of  :i  l;irK»*  bInHo  to  t>;isir  HhiifM-.  lt<‘low;  l•’rom 
liillft  to  t>la(i<‘ .  .  .  only  minor  trimming  of  tho  lilaiio  iind  macliin- 
iiiK  of  tin*  root  an-  ri-<|uirt'ii  aflor  lorcinf;. 


i??lk 


ItladcH  aro  (;rou|M‘<l  l>y  welding  tho  int<-(;ral  laHliinK  Htulm  logothor. 


Precision  forging 
and  vibration  control 
of  blades 


Since  forced  material  ofTera  the  liest  structural 
projwrties,  Wt*stinghous<‘  has  develo|t<*d  Un  h- 
niques  to  forge  all  large  blades  to  htisic  slmix's. 

Westinghouse  has  also  deveIo|KHl  a  met  IhhI  of 
forging  lashing  stubs  integntlly  with  the  blade. 
'I'his  eliminat(‘s  the  |K>s.sihility  of  heat  of  weld¬ 
ing  or  hra/.ing  atlversely  afftH.-ting  the  metal¬ 
lurgical  pro|H*rtit>s  of  the  blade  itself.  After 
forging,  only  minor  finishing  is  necessary  to 
assure  the  thermodynamic  and  vihrat  ional  char¬ 
acteristics  retjuired  hyWestinghou.se standards. 

Kach  Westinghouse  blade  and  group dt*sign  is 
proved  in  extensive  lalxiratory  t<?sts.  'I’hese 
range  from  eltn-lronic  tests  of  group  designs, 
which  determine  natural  fnsjuencies,  to  rotat¬ 
ing  tests  which  check  vibration  at  ofierating 
H|x*<*d.  I’nxluction  line  quality  control  makes 
certain  that  the  established  standards  are  built 
into  the  individual  blades. 

nrAsr  ru*N  paci 


Klc<-tr«)miigiwti<'  vilini) ion  n'Ml  on  ii  l>lnd«*  group  in 
till-  latM)riilory.  'I'lim  •■IcctronK'  iimt riiiiK-nl  clx-t-kH  ihu 
niitnnd  fn  iiiifiK’K  H  of  tlio  lilndi*  grouiMt. 


VIBRATION  CONTROL  in  the  generator  rotor 


l*'i<‘l(l  halanrin)'  of  Wostinf'houso  KCMioralor  rt)lors  is  soUlom  required 
Imh-.iusc*  of  (he  exact itiK  care  taken  during'  all  steps  of  manufacture,  a 
fact  verified  hy  shaft-ridinfi,  vihration-sensinK  instruments. 

Thermal  Balancing  — Prior  to  aswmhly,  the  Westinghouse  generator 
rotor  is  clMS‘k<‘d  in  a  high-s|NS‘d  balancing  and  seasr)ning  box  as  shown 
above.  I’ionisTed  by  West inghou.sj*,  this  testing  t<H:hnique  assures  the 
thermal  stability  of  high-sisHsI  rotors.  Heatwl  to  IdO”  ('  in  this  “heater 
box,”  the  n)tor  is  o|)erat<Kl  for  eight  hours  at  full  sikhhI.  Any  thermal 
distortion  is  det<*<-U‘d  and  c*)rnH’ted,  thereby  eliminating  this  cause  of 
vibration.  'I'he  rotor  is  further  chec’ked  for  thermal  balance  in  its  own 
stator  and  Is'arings. 

Slotted  Pole  Faces  — Another  feature  pioni*ered  by  Westinghouse— 
transverst*  slots  in  tht*  rotor  pole  fact's  etpiali/e  the  moments  of  inertia 
about  the  two  principal  axes,  thereby  eliminating  this  cau.st*  of  double- 
fretpiency  vibration. 

Alloyed  Field  Windings  — Mon*  than  20  years  ago,  Westinghouse 
pion(H*r(*d  tht*  use  t)f  cold-workt*<l,  silver-lM*aring  cop|x*r  which  is  not 
subject  to  |K*rmant*nt  tlistttrtion  anti,  therefore,  helps  to  a.ssure  tht? 
nu*chanical  stability  of  the  robtr. 

Mt)th  motlerti  innt*r-ct)t>lt‘tl  and  ct)nventional  rt)tf)rs  are  designed  to  Uike 
advantagt*t)f  (best*  timt*-proven  technitpies which  as.sure .smooth  o|)erat  it)n. 

(’ontacl  your  Westinghoust*  s;des  repn*sentative  t)r  write  tt)  Westing- 
hou.se  Kli*ctric  t't)rporation.  I*.  ().  Hox  HGH,  Pittsburgh  .30,  1’enn.sylvania. 


you  CAN  BE  SURE. ..IF  iT's\\c.sti n0hou.SC 


“Hi'foro”  nnd  ‘‘iiftiT’’  thi-rmnl 
t»ilan<-ing  h  gt*nt*riitiir  nitor  — a 
t«‘('hni<|iit*  pionctTcrl  t>y 
VV«-Htinj;houat?. 
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A  group  of  distinguished  Californians  wince  as  the  bottle  breaks  to  start  the 
Upper  American  Project.  From  left  are:  Gov.  Goodwin  J.  Knight,  Sen.  William  F. 
Knowland,  Sen.  Thomas  H.  Kuchel,  Kep.  John  E.  Moss  Jr.,  Kep.  Clair  Engle  and 
Royal  Miller,  president  of  Sacramento  Municipal  Utility  District,  the  builder 


Upper  American  Project 
Is  Started  by  SMUD 

t  he  .Sart  anu’iito  .Munir  i|>al  Util¬ 
ity  Distrirl  Ixtard  of  ilirertors  lias 
awatricrl  the  first  major  materials 
(ontrart  tor  ronsti  ur  tioii  oi  the  dis 
trirt’s  U|)|Kr  .Xmeriran  River  |)ioj 
lit.  .\t  its  regular  meeting'  the  hoaid 
a|)|>t«>v(il  a  hid  ol  the  Bethlehem 
Parilir  .Steel  Uot  p.  in  the  amount  ol 
$l.5fi,H.‘<l  lor  steel  ‘i.SII  kv  transmis 
sion  towels.  Delivery  is  to  hr*  mad 
in  1(1  weeks.  Tests  ol  the  towns  will 
he  marie  in  Ki  weeks 

|am(‘s  K.  .MrUalliey,  Kcneial  ma  i 
a^er  and  r  hiel  engineer,  said  the 
51/2  miles  oi  steel  transmission  line 
wtndd  he  IrMated  three  miles  noiih 
ol  Pollink  PiiU’s,  F.l  Dorado  Uountv. 
between  the  iuture  ('.amino  |M>wei 
house  and  (he  |ayhird  |>owei  hoiisi 
on  Bi^  Silver  Ureek.  MrCiallrey  sairl 
(he  tower  line  will  he  ustil  to  hiin^ 
|>ower  nenlnl  ioi  ronstmetion  (o  tin 
units  inrludnl  in  (he  first  sta^'e  ol 
the  liiojert. 

Smaller  lines,  he  sairl,  will  lake 
ronstriir  lir>n  |iowei  to  |un(tion  aiirl 
Union  V  alley  Dams.  I  he  iil  towei 
units,  however,  will  ioim  pait  ol  ihr- 
|>etmanent  tiansmission  system  anri 
will  he  iiserl  allei  ir)nsli  ur  tion  ol  (hr 
Itiojrit  to  ex|>oit  |>owei  littni  (he 
|>ow'ei  houses  to  ihr*  .Sar  lameniri  Irtarl 
r  eniei . 

Royal  .Millet,  |>ir‘sirleni  ol  S.MUD, 
hailerl  the  arlion  .is  anothei  mile 
Slone  ol  pro^tess  on  .Xmeiiran  Rivet 
w.iiei  anrI  |>owei  rlevelripmeni. 

(a-iemonies  malkin^  the  stait  r>l 
ronstturlion  ro  s|ionsoreil  hy  the 
rlistiirt  anri  ihr-  1.1  Doiarlo  Countv 
(ihainhr-i  ol  (ioininntr-  weie  helrl 
on  Sept.  2H  .it  Plain ville. 

Escalator  Clause  Out 
In  Edison  Rate  Raise 

Soiilhnn  (.aliloini.i  Kihvm  (.0 
will  in  five  (».2.5'>  tel  inn  on  in 
vestment  next  yeai  as  the  lesult  ol 
.1  rate  tin  rease  ^lanteil  leienlly  hy 
the  (.alilotnia  Puhlir  Utilities  (aim 
mission.  I  he  inr  rease  .illerls  r  us 
lomns  in  Id  roiinties. 

Dniierl  hy  the  PI  (.  w.ts  Kriison's 
lerpiest  lot  an  esralaiot  ilause  that 
woulil  permit  arljuslment  ol  rati's 
lr>  inrhisttial  ruslomeis  anil  resale 
(wholi'sale)  iiisiomets  h.isnl  on  liiel 
oil  priri-s  ami  f^enn.ilint'  r  llirienry 


I  he  iitmp.iny  hail  asknl  loi  peiiiiis 
Sion  to  ailjiist  tales  seven  mills  lot 
earh  5i  pn  haiiel  1  han)'e  in  liiil 
oil  pi  ires. 

The  new  i.iles  .illow  lot  .ilxiiit 
$2.5,IMMI,(MHI  inrieaseil  .itinu.il  lev 
nines.  Kriison’s  leipiesi  was  loi 
^.tK.IHHI.Odd  I  his  will  .nnoiini  to  .1 


monthly  hill  inr  tease  ol  alioiil  .5di 
to  the  aveia^e  ir-sirleniial  1  iislomei 
in  the  10  roiinties  afininl,  arroril 
in^  to  Il.tiolil  (fiiinion,  ptesiih  iil  of 
I'.rlison 

I  he  lilies  ol  I  .o*.  ,\nj^r-les,  Bui 
h.ink,  Pasailen.i  anri  (flenilale  will 
not  hr  affeileil  hy  the  ilian^e. 
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The  IBM  650  says 
122,573,945,000  Icwh- 

Where  Are  You 

in  the 

KWH  RODEO  ??? 

I.ast  month,  Ki  Kt.niit;Ai.  \Vt«i 
(-(liiois  askcil  I  IlM’s  liriO  t*lt'(troni< 

I  (ompiiKM  to  apply  its  nla^netit 
i  drum  to  ioietastitig  the  hottest 
I  estimates  in  the  kilowatt-hrmr 
UMleo. 

While  noimally  too  pierxiu 
pied  to  partake  in  siuh  frivolom 
matteis  as  (ontests,  tlie  (omputer 
lound  this  one  t(K»  puncnative 
to  pass  up. 

I  he  editors  supplied  the  ma 
<hine  with  past  kilowatt  figures 
leleased  hy  the  Federal  I’owei 
(Commission  and  the  tomputei 
was  piogiammed  on  the  basis  of 
an  analytical  appioach  known  as 
the  "least  scpiates”  methcMi. 

In  the  temaining  months  of  the 
!  contest,  the  machine  will  uiMiate 
the  stored  kilowatt  data  witn  the 
latest  M*('.  totals  and  ariive  at  an 
iiic  leasingly  refined  estimate  c)f 
the  Ifl.^i7  kilowatt  consumption 
h»i  the  West. 

I  he  |uly  figure  has  now  Iteen 
releasc-cl— a  monthly  total  of  10,- 
02.1,011,000  kwh.  With  this  new 
data  incoi  poratc'd  in  its  magnetic 
memoiv,  the  revised  estimate  for 
’.'■>7  I)ecc')mes-I22..^)71.01.').000  kwh. 

Heie  are  2.5  contestants  with 
the  new  forc-cast  in  the  middle. 
Slatting  fiimi  the  top,  each  esti¬ 
mate  is  highei.  .\s  it  hap|>ens,  nil 
of  the  closest  pieclictcns  so  far  are 
lisic-d  below  the  niimhei  in  the 
column. 

R  |.  Itrimii  C.iivmiiiK-iit  I'ntcjiicrr 

K  I  CtiliMin  I'lah  l*!H.  C)|M'tatiiiK 

II  K.  Fftiilkrs  WndiT  \'c-n«lrr 
I  (i.  firiicllc-r  t,ci\priimpiit  Knirinc-rr 
(;.  K  C.arlMMi  S.  Kcliscin  Oinsiiliani 

I.  R.  Cliiiiihv  S.  C;  Kclison  C'ommrrrial 

\V  I).  Aims  Idaho  I’l.  OiK'ialiii); 

H  A  I>(mI)(c  ScmiiIp  eieriial 

C!  M  Nessc'ii  S.m  llie^o  C>iH‘ialiii^ 

C.  t  Nolan  llrto  t  sec  iitivr 

\\  \'anC.ordon  I’C,  and  t  CJeiical 

122,573,945,000 

R  I’edeison  S  Nc\.  I’r.  C  Irrical 
K.  H.  Wiles  C  olo.  S|igs  C)|teraiin)c 
W.  N.  Kell  tlaleiliic  C)|M-ialin)( 

I  teiieiia  Hawaii  C  leiical 

II.  \V.  Schmidt  rc.anclK  C)|MTaiint( 
(>.  R  I.iisch  (  onsiiltani  I  ntcineei 

\.  K.  kin^  jr.  Wndei  Vender 

k.  R.  Kdwarcis  NewMex  I’S  tngineer 

R  .\.  Kenson  Seattle  C)|M-ialinK 

R  Couch  tiosernmc'iit  C>|>eralinK 

I  .A.  Hoyt  S.  C.  Kdison  (aiiiMillanl 

l. .  R  kettle  S.Colo.  I’l,  0|>eratin|c 
11.  Haiiner  S.  Nev.  Tr.  tiiginet-i 

I  H.  11.  lloiiKheils  C  aleclric  C>|M'iatinK 


Main  Building  Contract 
Let  on  Scattergood  Plant 

.\waid  of  a  $2,117,000  conttact  foi 
cottsintc  licit!  of  the  maitt  bitilclittg 
lot  the  .ScalletgocHl  steam  geneiating 
pl.iiil  Itas  been  aniiounceti  by  the 
I.OS  Angeles  Depaitnieiit  of  Waiei 
Xl  Powet. 

II.  It.  Nicholson,  Pasadeit.i  con 
liacicti,  submitted  the  Ictwest  bid 
fiti  the  reinforiecl  steel  .ittcl  cone  tele 
sit  uc  lute. 

I'olal  cost  of  the  new  steam  plant 
is  $bl.lH»0,000,  said  ).  C.  Mollci  |r., 
piesicleiit  of  the  Ibtaid  t»l  Water  Xc 
Powet  ( aiitimissioneis.  'I  he  ptcijcsl 
is  IcMaled  on  the  ocean  Itoitl,  neat 
FI  .Segundo. 

Tacoma  Gets  Refusal 
On  Trout  Hatchery 

Ptopos.d  by  the  city  of  laccttna 
Municipal  Fight,  ih.il  the  W.ishiiig 
loti  Sl.ile  (•ante  ( aimmission  luin 
o\c-i  its  .Mossviock  lioiii  halcheiy  so 
lh.it  the  city  c.m  picHc-ed  with  its 
noposed  two  high  d.iiiis  on  the  ( iow 
it/  Kisei,  has  met  with  an  einph.ilic 


and  un.niimous  “no"  from  the  com¬ 
mission. 

racoma  officials  had  pro|M>secl 
that  it  would  teplace  .Mossyrenk 
with  aiiothei  hatchery  and  would 
"guaianlee  to  maintain  the  runs  of 
s.ilmoii  and  stc'elhead  into  the  Cow- 
lit/." 

;\llei  a  spiiited  liearing,  at  which 
officials  of  the  Washington  .State 
.Sportsmen's  (iouncil,  commercial 
lishernien,  .Milo  .Mcntre,  state  direr 
tor  of  fisheiic‘s,  and  others  urged 
that  the  lonnnission  stand  last,  the 
niiaiiimous  decision  declining  the 
laconia  offei  was  passed. 

rite  racoma  suit,  to  condemii  the 
batchc'ty,  denied  by  state  coin  is,  is 
let  be  aignc'd  lieloie  the  IJ.  S.  Su 
preme  ( loni  t  shot  tly. 

•  .San  Diego  (ias  Kr  Flee  trie  (io.  will 
.isk  the  ( ..ililoi  Ilia  Public  I'lililies 
( .oinmissioii  foi  a  tale  inc  tease,  K.  I). 
Sbc-iwiii,  SIXiHF  piesideni,  told  .San 
Diego  Fity  (.ouncil.  .Sheiwin  said  he 
w.is  not  in  .i  |>osition  to  indicate  how 
l.nge  an  inc  tease  would  be  asked  Init 
s.iid  iiicie.ised  costs  of  w.iges,  fuel 
oil.  ii.ilin.il  g.is  and  lioi towed  money 
li.ixe  III. die  the  lecpiesl  necessars. 


Noxon  Rapids  Taking  Shape 


The  first  penttcKk  section  is  shown  goinR  into  position  at  Noxon  Rapids  Dam,  the 
hydroelectric  giant  being  constructed  by  Washington  Water  Power  Co.  Initial 
capacity  of  the  power  plant  will  be  400,000  kw.  It  will  be  producing  power  in  1959 
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IN 

INDOOR-OUTDOOR 
ENCLOSURES, 
SWITCHES  AND 
^  TEST  BLOCKS  1 


ampmi  in  both 

ilii  FUSIBLE  HI 


Ijlilp  CIRCUIT  j  BRIAKIRS 


'®  FANILS— All  CONOITI' 


\  /  '■*  Mra  CO  tnc 


U  Mro  CO 

OVINGTON  WIWTUCgj; - - 

OI  NIW  Till  CATALO^ 


Mammoth  Pool  Work 
Will  Begin  Soon 

(loiistriu  lion  ol  Maiiiiiioth  Pool 
^tora^(■  rt-servoir  —  a  major  addition 
to  Southern  California  Kdivin's 
$I<»1,(KM),(MM)  Hij^  Oeek  hytlrcK-Iet 
tiit  proied  in  the  High  Sierra  —  is 
expected  to  begin  within  the  neat 
fill  lire,  it  wan  annountdl  by  janies 
F.  l)aven|>ort,  exetntive  vice  jiresi 
dent  lor  the  (oinpany. 

Applitation  for  a  tertifitate  ol 
public  nc-cessity  has  bec-n  made  to 
the  (.aliloinia  I'liblic  Utilities  Com 
mission.  .\n  a|)plication  was  made 
Miinetimc  ago  to  the  Federal  I’owei 
Commission  for  a  license  lor  the 
pro|M)sed  project.  Work  can  start  as 
scMiii  as  approvals  ol  these  two  agen 
ties  have  been  leteived. 

l)aven|>ort  re|>oitt‘d  that  an  .igree 
meni  had  been  executed  by  the  com 
pany  and  the  l)e|)artment  of  the  In 
teiioi  conrerning  (he  use  ol  waiei 
ihiough  the  new  project. 

(>)st  of  the  new  facility  is  esti 
mated  at  VPl.blMl.llOO,  Davenport 
said.  UcM.ited  on  the  upper  .San 
[oacpiin  River,  in  the  mountains 
about  1*0  miles  northeast  ol  Fresno, 
it  will  add  I2t),(l(l0  kw  ol  generating 
capacity  to  the  total  ol  .^)i(),()0()  kw 
now  being  ptiMluced  by  Fdison's  Big 
Cieek  rhain  ol  lakes,  dams  and 
power  houses. 


FABRICATED  STEEL 


FOR  HYDRO  DEVELOPMENTS 


Location  is  one  reason  why  Gate  City  Steel  of 
Boise  is  the  logical  place  to  buy  fabricated  pen¬ 
stocks  and  other  steel  components  for  western 
hydro  projects.  Why  not  let  us  show  you  some 
other  good  reasons  ?  Write: 


Boise,  Idaho 


Box  1487 


D«nv«r,  Col«rod« 


Fobricatiog  Planti  ldoh«  ond  OmoHo,  N«bfPtka 


Corette  Is  Delegate 
To  UN  Power  Group 

|ohn  F.  (ioicttc-,  president  .tnd 
genet.d  manager  ol  the  .Montana 
I'owc  I  (Company,  Irlt  Butte  by  plain 
■Sept.  2.'»  lor  a  two  day  conference 
with  .State  l)e|)ai tinent  ollicials  in 
Washington,  1).  C.,  beloie  flying  to 
I'.nrope  as  United  .Stales  delegate'  to 
the  electric  |M>w’er  (onnnittee  ol  the 
United  .Nations  Fcononiic  (!onnnis 
sion  lor  Fniope. 

I  wc'iitv  eight  n.itions  will  be  lep 
lesented  .it  the  meeting  ol  the  eoin 
mittees  .ind  siilx  oniniittees  .it  ( •<* 
ne\a,  .Swit/ei land,  Oet  7  12. 

'File  coniniiltec  h.is  bc-en  faiilit.it 
ing  (he  tiaiisler  e>|  eleitiiiity  aeioss 
lioiitiers,  hc'lping  govc  i  nnients  le 
solve  problems  rc-l.iting  to  the  use 
.itid  development  ol  hsdioc  lei  (i  ii 
plants  on  w.itets  ol  inteiest  to  two 
ol  more  ( onntries.  iiiiii.iting  studies 
on  ini.il  c'lec  II  ilii  .iiion  .ind  ex.imin 
ing  basic  pioblenis  ol  meeting  Fn 
lopean  elecliic  eiieigv  needs. 

Dining  his  \isii  in  Fiiiope  (,oi 
cttc'  expects  to  loin  some  of  the 
most  niiHlein  hydioelec  trie  pl.ints 

Me  has  been  piesideiK  .ind  gen 
ei.il  maiiagei  ol  ilic'  iilililv  since  Ifl‘r2 
.ind  a  ditec  lot  siticc'  IfMK 


KNtFf-TYPE, 
IlfMOVAIli  ItNK 
«  $llOf-A-ltNK 
SWITCHES 


Makers  of  the  safe, 
sturdy,  compact. 


A5tO-fest 


2  POSITION 
TRANSFER 
OR  CONTROL 
SWITCH 


WRITE  FOR 
LATEST  BULLETINS 


PHflPS  OOOBf  COPPEH  moucrs  I 


CORPORJCriON 


f  ALIf  OffiCIti  AHoa«q,  Alo  ,  tvHalo.  CKarloM*.  ChicoRO.  CMciiMOfi.  Cl#ir«- 

WqyA#,  Cjrm0n9tH»fo,  N  C  «  Hqqiloft.  Jocb*o«tvtll«,  Voiho*  CAy,  M«  , 
lot  Aa9«I«».  Milwqgkqq,  MwwMO|>o>it.  N««v  Orl«o<««,  N«w  Vo#li«  PKil<iA«iplMO, 

PfUfiottH,  Of  ,  9Khm*in4,  tocK«tt«f,  N  Y  ,  SoA  ^roA<ttco«  St  WotiMAftOA,  0.  C. 
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Tidewater  Oil  Company’s 


'I’ho  f^if^antic  n<*w  rt'finery  of  th«*  I'idewal^r  Oil 
Oompany  near  Delaware  City,  Delaware,  lM>aHta  a 
mimb«>r  of  noteworthy  feature.  It  ia  the  lar^ieHt 
refinery  ever  huilt  at  one  time;  aix  of  ila  eleven  major 
proceHMinK  uniU  are  the  larg€^t  yet  conatrucUfl:  and 
the  amazing  capacity  of  thia  remarkable  inaUdlation 
totala  I.'{0,(KK)  barrels- per-day. 

One  of  the  important  rcsjuirementa  h»r  thia  advance*! 
refinery  waa  eU*ctrical  wir<*a  and  cables  of  the 
highest  quality.  'Diat’a  why  I'helpa  D<alge  hare  wire, 
'I'W,  KH-ltW  and  ruhlK?r-iMH)prene  cables,  pa|M‘r- 
inaulated  cable  and  arc  welding  cables  were  us***!. 

On  every  wiring  job  where  top-quality  |H*rformance, 
exfH*rt  workmanship  and  ex|)erienc<Hl  “kn»*w-how” 
are  caller!  ff»r,  it  ptiys  to  rely  on  /‘helps  Ihsine  and 
your  /‘helps  Dodffe  distributor! 


1 
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Conriafly  preBeniinff 

electrical  engineering 
fundamentah 
neerferl  in  mndern  imIuBtrial 
ami  Brienlifir  appliraiionB 

< _ J 


ilrrc,  (or  <|iii<  k  l)riislrii|>  l*y  <^lr(tri(  al 
riiKiin'<'ri»  or  a  <  Ir-ar,  concise  iiiirodiictioii 
for  •'iiKiix-rrs  in  othr-r  firlrU,  is  an 
adiniralily  dim  t  and  fiindain<*ntal  treat 
ment  of  elertrical  enj^ineerinK.  |<resrnt 
iiiK  an  int<'(<rat<'d  view  of  rirriiit  theory, 
etrr  tri<  al  ina<  liinery  f  iindaineiitaK  an<l 
a|)|)li<  ations,  and  enKineeriiirr  elei  tronit  s. 
With  eni|>hasis  on  these  three  fields, 
the  aj)|>roa«  h  is  well 
ada|ited  to  Rive  the 
reader  a  rapid  ){rai>|>  of 
workint<  (nndatnentals, 
from  Mtiiplest  r  ire  nit 
(on(e|il<.  to  an  under 
itandiiiK  of  instriimen 
lation  and  automat  ie 
rontrol  a|>|dieations  m 
research  and  industry 

BASIC 
ELECTRICAL 
ENGINEERING 


iiimiilB,  MarhineB,  FJvrlrianirB, 
i'.anirol 

My  .A  K.  l-l'f /(il-.MAl.l) 

|aeks<in  Hi  .Moreland,  Im 
and  DAVID  K.  M  I  ( it .  I  \  M<  )  l  1 1  \M 
'I'ufls  Dniversilv 

2nd  Edition,  540  pp.,  6x9,  533  illua  ,  $7.50 

Fulliiwing  th*  laiol  treiidt  in  •leitrital-enginwi ing 
ttiidy,  the  book  dealt  broadly  with  circuita.  ma¬ 
chine*.  eleitronua,  and  control,  and  in  the  final 
chaptera  ahows  how  the  varioua  device*  and  circuit 
element*  diaiU*»ed  under  theac  heading*  may  be 
a*ed  in  coniunition  with  each  other  to  *olve 
problem*  in  the  reader'*  own  field  of  interewt 


FvalarvB  «»/  //i«*  St'i-oml  Kditian: 

•  Stieaae*  the  acientific.  analytical  and 
phyaical  background  of  modern  electrical 
engineering 

•  Streaae*  the  importance  of  electronic*, 
meaaurement*.  and  control  in  all  branche* 
of  engineering 

•  A  new  treatment  of  f  ced  b a c  k -c on  t  r ol 

aytttem* 

•  New  material  on  magnetic  amplifier*, 
tranaiiior*.  »elf -balancing  recorder*  and 
controllrr*.  pha**  aeriaitive  modulation  and 
lemotlulation,  control  amplifier*,  d-c  and 
a-c  control  motor*,  and  tranafei -function 
and  fie«jueiuy-re*pon»e  analyai* 


10  DAYS'  FREE  EXAMINATION 


.  McCrae  HIM  ■••k  C*  .  let  Oagt  ^  mrnX  lX  M 
I  )27  W  4bt  ftl..  H  L.  C  M 

I  Hriiil  nil*  Kllirarratil  A  MlgglnlNithain  lailc  El**lrlcal 
I  l*|lR**rlai  hit  in  lUy*'  rtamlnatlon  mm  •t«|>M«*|  In 
I  in  I  will  MTiid  $7  .Ml  plnn  f<‘*  n nu  f«ir  ilrihrr) 
I  rtwla  «»r  rvlurif  iMMtk  iNMtpald  iHr  i>*)  dtdirrr)  rmt- 
I  If  ftw  rrniK  elitt  Ihl*  r«Hi|NM«  «amr  rHiirii  |•rUil<a*-  i 

I  Nam*- 

j 

I  t'lt)  Inuv  Slatr 

I  t'oRipaii) 

^  INmIIIuii 

I  far  prita  *a4  tareii  U 

I  writa  MaCr*e  HIM  lat'l..  H  V  C.  m 


Distributors'  Merger 
Forms  Big  Independent 

M(‘i^<‘t  oi  (wo  loiif^  <s(a1>lislied  | 
(-l(■(tli<al  su|>|>iy  < oinp.iiiics  to  iiiake 
it  |Mrlia|>s  the  lar^e^(  in(lc|)<.‘(i(ient 
('le(iii(al  su|>|)li(‘s  distt ilxiioi  (not 
(«>(intiii^  li^nt^n^  iixtiiics)  iti  north-  , 
rtii  (ialiioitiia  was  ('ll(‘(tcd  last 
iMonth  wlini  IMiilli|is  Xc  Filwaidsaiid 
lilt*  Kl((tii(  (!oi|i.  o|  San  liancisto. 
loinicd  a  new  «oi|HMation  known  as  ' 
IMiilli|>s  K.-  Kdw.nds  l.l(-(tii(  (.oi|).  i 
I  h('  ln(‘l^('l  tonihiiK's  (he  two  S.in  ! 
iiaiKisto  h('a<li|nai K-is  in  one  at 
L'(i^)  Vciniont  St.  with  thr<c  hiaiuhes,  i 
ihov  ol  l'hilli|>s  Xc  I alwaids  at  Oak-  j 
l.ind  anil  KiiIwimnI  (.ity  and  (hr  I 
I  h'ltiii  (.oi|».  Iitanih  in  StiNkton.  | 

l.ini-s  laiiird  h\  hoth  < oni|>.ini(*s,  ' 
III  .iddition  to  IMiilliiis  Ik'  l.dwaids  | 
Ix  inj'  am'iit  distiihiitoi  |oi  Wcstiiif'  ' 
house,  will  nivc  thi-  new  linn  (hr  ^ 
wiiUst  i«‘|ii(-s(-ntaiion  ol  lines.  Sni-  i 
|>iisin^ly  litilc  dn|)li(  ation  ol  ins- 
loiiin  aiioiinis  ami  ol  hiamh  lovci- 
.l^(‘  liiithn  stirii^thciis  the  iiici^cd 
ioiii|Mtiy.  It  will  ict.iin  .ill  ol  tiu* 
|)i(-M'nl  sails  lours  .iiid  ^xisonnrl 
ol  hoth  I oiii|>.iiiirs,  ^ivin^  it  l.u  oiit- 
sidr  and  srsrn  inside  s.ilrsiiirn.  StiM  k 
.mil  otliirs  ol  Klritiii  (ioip.  at  IIHII  | 
Ih.inii.iii  St.  will  hr  iiiovnl  within  | 
.1  niotith  to  the  N’riinoiit  ad 

dirss  whrir  olliirs  an  hrinj'  ir 
iiioilriril  .mil  rnlai^rd. 

F..  .\l  l*hilli|is  is  ^rnrial  iii.ma^ri 
ol  the  new  i  oi  |ioi  a  t  i on .  VV.  IV  ^ 
"Diikr'*  liiiholt  ol  F.lritiii  (!oi|).  hr 
loinrs  s.ilrs  nlan.l^rl.  l.rr  l.rthinr 
is  assistant  s.ilrs  niaiia^ri  anil  nian 
.i^ri  ol  (hr  San  l  iamisio  hiaiiih. 

(  aiioll  Keys  is  iiniihasin^  .l^<■nt. 
(..  W.  l-.dwaids  is  I oiii|>(iollri .  R.  .\. 
i*hilli|>s  is  lirasiiiri.  lhaiiih  iiiana 
Hris  air:  |ohn  /ilaisky,  Sioikton; 
I'l.mk  .Ml  Naniaia,  O.iklanil:  llaiolil 
Ml  Donald.  RrdwoiHl  (iity.  K  A 
IMiilli|)s  is  also  olliir  niaiia^ri  .mil 
.issisiaiit  unlit  iiiana^ri.  K.  .Sotting 
ham  hrails  the  i|iiota(ion  ilrpait 
iiirnt  and  |im-  IViii^ahi|)i  the  hmik 
krr|iin^. 


Power  Shortage  Seen 
As  Dry  Spell  Continues 

I  hr  I'.iiilii  Noithwi'st  will  l.iir 
its  most  iiitiial  |Miwri  shoitaKr  this 
wintri  nnirss  heavy  i.iins  l.ill  in  the 
r|(|>ri  (ioliimhi.i  .mil  Snakr  Kisrt 
ir^ioiis  hrioir  the  wintri  lirr/r,  the 
Raiilii  Northwest  (  amlrirm  r  (!om- 
niittrr  was  told  hy  liomirvillr  I’owri 
Ailnmiistiation  olliiials  in  a  meet 
inj;  Srpt.  L'ti  at  I  . noma. 

Sr|ilrnihri  h.is  hern  divri  than 
iioinial  and  livris  ol  the  air.i  air 
mill  h  lowri  ih.m  usual  at  this  time 
ol  the  vr.ii 


Signs  along 
the  lines  of 


Grapo  GALVANIZED 
STEEL  STRAND 
PERFORMANCE 


For  depondabit  partormtnea  ...  In¬ 
sist  upon  6*rapo  Gsivtni/ad  Staal 
Stisnd.  Suptriof  tansila  sliangth, 
combined  with  long  hie.  ruggedness 
snd  worksbilily,  mskes  ^rapo 
Steel  Strand  first  choree  for  guys, 
messenger  snd  overhesd  ground 
wire. 

The  famous  ^rapo  gslvsniiing 
process  provides  dependable  pro¬ 
tection  for  the  steel,  prolongs  the 
oapacleni  life  ol  the  strand. 


— ■ - 

•  low  mainlononco 
cost 

•  laberolery  toslod  and 
conirollod  quality 

a  Moots  highest 
quality  standards 
a  A  siio  and  grad*  far 
all  practical  noods 
a  Contact  your  Srapo 
jobbsr  Todayl 


INDIANA 

STEEL  A  W^U.CO.,  INC. 
Muncio,  Indiana 


PniBrrBd  bf  LBoding  Manuiaefur*n 
.  .  .  and  BpBt  for  YOUR  CusfomBrt! 


in  convenient 
lenqths  on  smart 
iithographed  metal 
spools  i  or  fast 
over-counter  ec 
tion.  For  absolute 
uniformity,  superi 
or  electrical  quali¬ 
ties  and  ultimate 
economy,  sell  am 
CORNISH 
the  BEST! 


CORD  SETS 

For  home,  farm  and 
industry  now  available 
in  COLOR.  Engi 
neared  and  produced 
in  modern  plants  . 
the  BLUE  CHIPS  oi 
industry,  worth  a  push 
for  PROFIT. 


CORNISH  WIRE  C0.,..c. 

SO  fhurch  Street _ New  York  7,  N.  Y. 
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What  p 
Makes  E 
RT&E  ■ 

Transformers 

Better? 


NEWS  ABOUT 
PEOPLE 


^ONSTlillCTION 

Lm^mLmwm  HwixtitiogtwrrwNU 


A  method  developed  and  used  exclu¬ 
sively  by  HT&K  forms  the  transfornuT 
core  of  non-aginK,  high  permeability, 
cold-ri>duc«‘d,  silicon  shvi  strip. 

This  method  jrroduces  IlT&K’s  liitht, 
comiKict  core,  crmihining  the  In^st  cort* 
feature's  —  low  loss<*s,  low  exciting  cur¬ 
rents,  permanent  characteristics  and 
(|uiet  o|X'ration. 


Core  is  of  uniform 
thickness  throughout 
its  entire  magnetic 
length. 


Galbraith 


Bonneville  Changes 
Personnel  Lineup 

William  A.  Galbraith  is  new  Port¬ 
land  area  manager  for  the  Honne- 
ville  Power  Adininistiaiion.  lie  will 
be  in  charge  of  HPA  opetations  in 
25  western  Oregon  and  vnithwest 
Washington  counties.  (>albraith,  for¬ 
mer  director  of  the  Washington  Stale 
Department  of  Gotiservatioti  and  De¬ 
velopment,  joined  BP.A  last  April  as 
special  assistant  to  the  aclininistrator. 

Bonneville  also  announces  that 
Roger  L.  ('.oiikling,  lot  met  BP.\  cli- 
lector  of  budget  and  inatiagement, 
has  been  n.imeci  assistant  to  the  acl- 
ministratot. 

Miller  Evans  has  been  |.<tomotecl 
liom  deputy  director  to  director  oi 
BPA’s  operations  and  maintenance 
division,  lie  has  been  acting  direc¬ 
tor  for  the  past  22  nionths  iti  addi¬ 
tion  to  being  chief  oi  plant  set  vices. 

Howard  |.  .\she,  who  has  been 
operations  and  niaintenatic e  super¬ 
visor  o|  the  .Seattle  aiea  ollicc',  moves 
lo  Poitland  as  Evans'  assistant. 

jess  |.  Sitton  becomes  chief  of 
plant  services  with  heacicpiatters  at 
the  1.  D.  Ross  substation,  Vancouver, 


Single  turn 
laminations  are 
staggered 
butt-jointed  and 
lap  secured  on 
either  side 


RT&E  Transformers  are 
submitted  to  the  most  ex¬ 
acting  tests,  to  approxi¬ 
mate  150%  of  NEMA 
full  wave  withstand 
values.  They  are  backed 
by  a  five  y-ar  guarantee. 


•  john  R.  Kleespies  has  been  ap 
|Hiintecl  nianagei  ol  the  depailnient 
on  piocedures  and  organi/atioii,  a 
newly  treated  jMisition  with  Pacific 
(.as  and  Electiic  (.o.  Me  will  ailvise 
.inci  assist  nianageineiit  in  the  sini- 
pi  if  ic  at  ion  ol  work  piocedures  and 
ihe  tlevelo|Hnent  and  impiovenieiit 
oi  cirgaiii/ation,  and  the  oigani/a- 
lion  and  storage  ol  tonipany  records 
.end  control  oi  coinpanv  forms. 


rV  CORPORATION 

^  WISCONSIN 

EXCLUSIVE  WOUND  CORE  CONSTRUCTION  -  Another  reason  why  RTtE  is  better! 


•  Dave  klli^lll  lias  hern  si-lrdeti  to 
lill  the  new  |><>si(i<)n  of  sii|)ervisoi  ol 
system  opeiations  t<ir  fillet  Sound 
Powei  Xk.  Id^llt  (ai.  The  new  jol> 
places  him  in  thai^e  ol  ilaily  powei 
supply  opeiations  and  leipiires  him 
to  follow  the  proj'ress  ol  powei 
(onstiiKtion  |>rojects  in  the  ana 
Knight  has  served  tor  10  years  .is 
the  (ompany's  representatise  on  tin 
Inteieonipanv  IShiI  staff  in  Spokam 

•  C^arland  K.  I'eei,  loimei  engiiieei 
siipeivisoi  loi  (  heyenne  l.i^hl,  Kuel 
Xl  i*owei  (io..  has  heen  named  divi 
sion  siipei  mieiideni  of  the  Steilin^ 
division  ol  Pulilii  Seiviie  do.  ol 
( ioloi  .ido. 

•  VI.  M.  .Seaton,  .1  21  yeat  eniplosei 
ol  the  .S. ill  Kivei  Power  Disliiit,  h.is 
heen  n.imed  supeivisoiy  engineei  ol 
the  II  .insmissioii  .ind  disli  ihiil ion  dr 
p.iilmeiil.  Thomas  Kent,  loimeilv 
senioi  eii^ineei,  heionies  siipeisisoiv 
meih.iniial  t  n^ineei  and  .Vinhiose 
lta«  a  IS  .ippointed  as  ihiel  cost  .11 

I  ounl.ini 

•  New  olli«eis  loi  the  Ari/on.i  Sn 
lion,  A I  If'.,  .lie;  \V.  F.  Mai  Mon  an, 
.Vloiinl.iin  Sl.iles  I'el.  IC;  Tel.,  ih.iii 
man;  I..  V.  Pollei,  .S.dt  Rivet  Powei 
Disttiit,  \  ii  e  «  h.iii  ni.in;  F.  M.  Irish, 
Aii/oii.i  Puhlii  .Seiviie  (io.,  seeir 
laiy;  and  .S.  M,  ( .lialniers,  S.dt  Ri\ri 
Powei  Disiiiii,  iieasiiiei. 

•  N.  II.  Diels  h  as  hien  n.imed  lo  ihi 
newly  iiealed  assi^'iimeiil  ol  l)ud^(  i 
diieitoi  liy  \ii/on.i  Puhlii:  .Seisin 
(.0.  .\l  one  lime  he  was  lieasuiei  ol 
Soiilhein  Nevad.i  Power  (.0. 

•  |aiiii's  |ai\is.  Slip*  I  iiili  iideiii  ol 
the  . S.dt  I  ..ike  div  isioii  ol  llt.di  Powei 
.A'  I  -i^hl  ( .0.  .mil  .1  veleian  ol  PJ  se.iis 
in  the  elei  li  i<  .il  indusliy.  has  leliied. 
lie  vs  ill  Ik  siinenled  as  division  sii 
peiinieiidrni  hv  William  l-  dlaik 


Your 

Divtributor- 
Tho  Bist 
Friend  Your 
Bufinevs 
Con  Hovel 


TRIANGLE 
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•  CpIcii  (iillr^pir  Ii.in  joiiKil  I'.kiIh 
I’owcr  H:  I-IrIiI  (>»  .»s  .m  assisi.ini 
III  the  advertising  (le|iartiiienl  to  m 
plate  Ktin  Brown  who  lias  f;one  to 
work  lor  an  advert isiti^  a^i  ncy  in  S<- 
attic,  (dllespie  was  loinieilv  a  stall 
wiiter  lot  the  Xssotiaicil  I’ress  in 
1*01  tiand. 

•  KolH-rt  F.  Burns  ol  Bntle  was  .ip 
]xiinted  hy  the  ilirettois  ol  the  On 
^on -( atliinihia  anil  the  Northwest  , 
Line  ( ioiistriutors  (ihapteis  ol  Na- 
lional  Kleitrital  ( anitrat  tors  Assn, 
to  sutteeii  Laurent e  KtNl^ers.  Me  i 
was  tnana^er  ol  the  .Vlontana  C:ha|> 

o  r  (ol  the  past  year  anti  a  hall  anti 
lii'loie  ih.il  was  with  the  .National  i 
\sstM  iaiioii  ol  l*lllnll>in^  ( ionirai  tors 
III  Montana.  Me  tn.•na^ell  Butte 
iaiiintiv  (.lub  (oi  two  anil  a  hall 
vears;  is  a  veteran  ol  Korea  anil 
W’otlil  War  II,  serving  in  the  navy 
.IS  eleiiriiian.  Me  ^ratliiaieil  ironi 
I  niversity  of  Montan.i  with  a  B  .A. 
Ill  jouinalism. 

•  Lt‘e  Thompson  .Si.,  loinierly  Ati- 
/ona  Fiiblie  Seisite  ( !o.  manager  at 
Winslow,  has  bet'ii  nainetl  o|M'ratinK 
Miper\isoi  of  the  utility's  Western 
division  with  heailipiarleis  at  Biiik- 
eye,  wist  ol  Phoenix.  Piiblii  .Servite 
.ilso  announied  ap|>oininient  of 
Mitfion  .Siephen.<M)n  to  the  new  posi¬ 
tion  of  I  liief  disp.iti  hei  lor  the 
iiieiro|Militan  division 

•  (peoi^e  M.  Sullivan,  lui.d  siisiie 
l•Mtrdinalor  ol  the  i  oninieri  iai  de 
|*.n  Inieiil  of  Soiilhei  ii  ( ..diloi  nia  Kdi 
NMii  ( .(»..  retireil  On.  I  .iliei  .'Kt  se.iis. 

Deaths 

•  Mow  aid  S.  Nei)(hlNii,  ,i  Beikeley, 

( ..dif.,  pioneer  eleitriial  loniiaitoi 
IS  ho  l.itei  lieiaine  lity  eleitiiial  in 
s|>eitoi  .Old  then  lity  hiiildin^  in 
speitoi,  died  ( )i  t  H  .diei  .i  lon('  ill 
ness. 

•  |ohn  Irederiik  .S<  hieb,  IH,  leiiied 

I  iii|iloyee  of  I't.di  Powei  K  l.i^lii 
(.o.,  died  leiently  Mi-  had  iH-eii  with 
ilie  loiiipaiiy  .al  \e.iis  la-foie  his 

II  iiieiiient  in  I'.H't 

•  Dr.  Weldon  M.  Biandt,  17,  dim 
loi  ol  advanied  systems  l  n^meelinK 

III  ihe  Westin^hoiise  Siiiinw.de  man 
lll.lltulin^  division,  died  leieiiily 
.dtei  suffering  .i  lieait  .iliaik  Mi 
w.is  a  n.itive  ol  Peatl  (.its.  III. 

•  trank  W.  |ordon,  till,  le^ioii.il 
m.ina^ei  of  the  \\  eslin^boiise  .lii 
I  olldNionin^  division  in  San  l  ian 
lisio,  died  aftei  a  lint'eiint;  illness 
Me  had  been  with  the  loinpativ  siiiie 
I'll')  and  had  field  his  Iasi  jiosition 
si  me  MI'iO. 


Triangle  AVA  Cable  ii  a  practical  answer 
for  all  types  of  wiring  in  hot  locations, 
particularly  if  oil,  grease  and  corrosive 
fumes  are  a  hazard.  The  insulation  con¬ 
sists  of  a  uniform  wall  of  high  dielectric 
strength  varnished  cambric  sandwiched 
between  two  walls  of  glass  reinforced 
asbestos  impregnated  with  a  chemically 
inert  flame  retarding,  moisture  resisting 
compound.  An  outer  covering  of  glass 
reinforced  asbestos  braid,  saturated  and 
finished  with  flame  and  moisture  resistant 
compounds,  is  applied  over  all. 

AVA  Cable  can  be  pulled  in  canduit  or 
can  be  installed  as  open  wiring.  It  is  rec¬ 
ommended  for  power  and  lighting  wiring 
in  boiler  rooms,  steam  tunnels,  steel  mills, 
soaking  pits  and  other  high  temperature 
surroundings. 

TRIANGLE  CONDUIT  &  CABLE  CO..  INC. 

New  Brunswick,  New  Jersey 


Wrlf  9t  kvllttm 
AVA-IO  dcKrJkiAf 

c«4Ui. 


Buy  Smort  —  Buy  from  Your  Distributor 
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EVER-GROUND 

This  daric*  is  detignad  to 
proTida  constant  grounding  of 
conductors  as  thay  ara  pullad 
on  a  stringing  ^ob.  giving  pro* 
taction  to  Iinaman  against 
accidantal  anargising  of  tha 
conductor.  Modals  ara  availabla 
for  all  sisas  of  conductor.  Snaps 
on  tha  lina  at  any  dasirad  point 
without  a  thraading  -  through 
oparation. 

PAUL  S.  EVERLEY  CO. 

S30  -  9lh  St.,  S«n  Fr«ncuco  3 
Hemlock  1-339S 


KELLEMS 

SWIVEL 
EYE 

PULLING 
GRIP 

The  finest,  dll  pur¬ 
pose,  heavy  duty 
Cable  Pulling  Grip 
ever  made. 

• 

Write  for 
Catalog  No.  51 

• 

GEO.  E.  HONN  CO. 

phon*  Sultsf  1-7352 
420  Matkal  St.  San  Srancitco,  CaM. 


NOTES  ON  THE 
TRADE 


Egbert 


•  I  hint*  F.kIm‘11,  ioMiicrly  brand) 

iii.inat'ci  ol  \V'(‘Min)^li(Misf  KIcdrit 
Siipplv  f!o.,  lias  to  a(t(‘|)t 

.1  position  as  VN'csicin  disliitt  man- 
at'ci  ol  the  Span)' (Tialiant  Division 
o|  National  .Supply.  Ilis  offitc  is  at 
1217  Russ  lildt'.,  .San  Frantisco. 
Ft>b(  tt  rcpiatcs  K.d  .Statilon,  who  has 
Ix-tti  ptoinotcd  to  national  sales 
inan.it'ei  ot  Span^^  llowardiic  t  Divi- 
sioti  ol  N'atiotial  Supply  iti  Ritts- 
biit  ^h. 

•  III  own  W.  Saveland  has  been  a|> 
poitited  assistatit  distiict  tnanat'ei  in 
the  Radlii  Noithwest  lot  the  Austiti 
( ,o.,  eti^ineeis  atid  builders,  lie  will 
heaihpiartei  at  .Seattle.  Savelatitl  is 
a  ttietnbei  ol  the  .Xineritan  Insti¬ 
tute  ol  Kleitiital  Kti^'ineeis,  the  Na- 
tiotial  .Sixiety  ol  Riolessional  Fn^i- 
tieeis  atid  the  llbttiiitiatitiK  Ftit^ineer- 
int'  .So<  iety. 

•  II.  S.  Watson  (!o.,  I  itiei  y ville, 
(lalil.,  has  been  sold  to  a  Kioup  of 
ollitet  etnployees  and  othei  itives- 
tots  heailed  by  a  .San  Franeivo  in- 
\esttnetit  linn,  t^astlatid,  Douglass  Kr 
(io.  Iiu.  Fratik  M.  llous«'  is  ptt-si- 
dent.  No  dian^e  will  be  made  in 
the  name  or  liMation  ol  the  lacilitit's. 

•  .\vnet  lnterl(Nk  ('.otp.  has  beeti 
.tp|M»inted  exdttsive  national  repre- 
sentatise  lot  the  Intel hxk  Division 
ol  llaivey  llubbell  Im. 

•  |ohn  Keine,  with  (.laybar  tdee- 
tri«  (a),  in  .Seattle,  I'atoma  and  I'ort- 
land  liom  1*1211  to  1*1.51,  has  been 
elettol  a  vie e  president  ol  the  (oin- 

I  |>anv.  Me  move's  to  New  Voik  |an.  I. 


DESIGN 

ENGINEERS 

WANTED 

Electrical  Distribution 

Apparatus 

Pole  Line  Hardware 

ElECTRICAL 

CIVIL  and  MECHANICAL 

With  some  experience  in 
Electrical  Distribution  Trans¬ 
mission  or  Communication 
Pole  Line  Design. 

Old  established  company 
undergoing  expansion 
offers  splendid  opportunity 
for  advancement.  Excellent 
working  conditions.  Com¬ 
munications  strictly  confi¬ 
dential. 

Write 
Box  268 

Chicago  50,  Illinois 


LIGHTING  SALESMAN  wanted 
to  contact  architects,  engineers, 
etc.  We  have  complete,  up-to- 
date,  engineered,  incandescent, 
fluorescent,  custom  lighting 
line  available  for  southern  Cal¬ 
ifornia  area.  Allied  lines  O.K. 
Write  Box  294,  Electrical  West, 
68  Post  St.,  San  Francisco  4, 
Calif. 


AVAILABLE  November  1957 
j  25th  Annual 

I  Buyers'  Guide  & 

MANUFAaURERS'  DIRECTORY 

includes 

DiraUory  of  Manufac)ur*r«  ritting 
W*t)«rn  tal*«  oulUlt 
Oiractory  of  Applianca  Sorvica 
and  Rapair  Part* 

Oiractory  of  Roprotonlafivat 
and 

Whara-to-Buy  Product  Lit) 

ELECTRICAL  WEST 

6B  Pott  St.  San  Francisco,  Calif. 


This  is  the 
LONG  LASTING 


Discriminating  usnrs  t 
havn  spncifind 
thns0  futns  for  many 
yoars  bocauso  of  thoir 
QUALITY  CONSTRUCTION 
pormitting  easy  access  for 
cloaning  and  speedy 
Mon~o~lag  link  roplacomont 


Mei\»r£K 


Menerek 

ELECTRIC  CORPORATION 

Jamestown,  New  York 
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One  dependable  quality 

with  BETTER  PROTECTION  / 
...OVER  A  LONGER  ^ 
OPERATING  PERIOD  / 
...AT  THE  REGULAR 
FUSE  PRICE 


Ryman 


E.  G.  Ryman  Receives 
Executive  Appointment 

\.  K.  (Ihanre  (x>.  aiuii>iin<  r-s  tlic 
|>i(tin(>tioii  <>t  L.  C>.  Ksinan  lo  vice- 
|)i(‘si(lent  and  ^(■ll(‘ral  inaiia^cr  ol 
ihc  (larey,  Ohio,  plant  ot  PoKclain 
PrrKliuts  IiK.  Ryman  has  hct-n  llu* 
company’s  regional  sales  manager 
for  the  1 1  Western  states  lor  the 
past  three  years,  with  headcpiarters 
III  San  Franiisto. 

Sutteeding  Ryman  m  .San  Fraii- 
<is«o  will  he  Dwight  E..  .Algo,  who 
moves  from  Dallas  whete  he  has 
been  soiilhwest  regional  managei. 

•  Daniel  McLatie  |i.  is  manager 
ol  sales  in  the  Westein  siales  lor 
latge  steam  tiirhine  geiieiatoi  units 
ol  (leneral  Klettrir  Oo 


^rBecousft  Fvisj S  are  made  from 

r  row  moteriol  to  final  inspection  under  our  own 
QUALITY  CONTROL — we  ore  able  to  moke 
strong  claims  and  GUARANTEE  long  service. 


A  complete  line  of  knife  blade  and  ferrule 
type  renewable  and  one-time  fuses;  plug 
fuses  and  spring  clips. 


Manure K  Fu 


•  Ranio-WcMihli idge  (.oip..  Lets  .\n- 
geles,  has  established  a  ( .ompiitation 
(ionsuiting  Kc  Service  Ituieaii  lor  s(i- 
eiitilir  (oni|>utation  and  matheniati 
cal  analysis  service  lot  business  and 
industry.  It  w'ill  be  opei.ited  as  part 
of  the  company's  digital  compiitiiig 
I  enter. 
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Rea>cli  For 

Test>Proven 


T*(f-prov*flby  InfmrnaHonal  Tmgting 
laboratori*$,  Inc.,  for  bond  and 
tonido  strongth,  climatK  oKfromot, 
dioloctrk  qualiHot,  and  olongation 
toiti.  Accurof*  oMcoodod  all  ASTM  roquiromonU 
Kaly  on  Accural*  with  confidanca — Accural*  i* 
III*  choica  of  alattrkol  man  avarywhara.  Accurala 
Pfoilic  Top*  ii  Undarwrilart  laboraloriat 
aytproyad. 

••nd  today  for  our  most  r*c*nt  bullstin 
d**crlblng  datall*. 


MANUFACTURING  CO. 

GARFIILD,  NIW  JERSEY 


PlpM!Bllnc. 

offi  rn  lion  “ONE  SOURCE’ 

ftn‘  l>t  in  nilohio  l‘iin‘  lAttf 

Proln  tioii  iK-  Hi  i  ln  /nation 


'  Pick  Ik*  tcrricc  Vov  N««* 

In  Oyr  I 
'  PUnt  ' 

On  Voyr 
Site  > 

Ripe  Siitt  1 
tram  To  * 

1  Ckmtnl  MuiOf  Unini  ol  Inlrrimt 

1  Itl*  Procttv 

X 

X 

4" 

lb"  I 

1 

,  Ccmrnl  MoilJi  linini  of  Inlrnoo 
•  Ctntrilint  Prottts 

* 

X 

X 

lb' 

144"  I 

1 

,  Ctntrlfuial  Spinnini  of  Cement 
Mofiii  llninf  of  Inteiioo 

X 

4" 

30"  ] 

'  CenUlluiiel  Spinnini  of  Coal 

1  Tar  iminii  of  Inlerioo 

K 

X 

36" 

144"  ' 

'  Somavlit  *  Coatinn 

X 

X 

Vi," 

30"  ! 

■  Concrete  Coalinf 

X 

4" 

30"  [ 

1  Wrappmc 

!  X 

4" 

30"  1 

1  Hetlamalion 

1 

<  Nemoval  ol  Old  Wrapping 

i  K 

X 

i" 

30"  I 

'  Straighlrning 

X 

X 

r 

10"  1 

1  Ulastini  (Interior  or  1  lienor) 

X 

r 

10"  [ 

>  Beveling 

'  X 

X 

r 

10"  1 

1  Roll  Welding 

X 

X 

7 

30"  ' 

1  testing 

X 

X 

7 

10"  I 

irriti  tnilaii 
for  full 
information 


PIP(^0lu. 


2414  lott  223  S(  (f  O  457)  *  Wilmin9fon,  Calilofnio 


For 

Dpfion^M 
Pipe  Line 
Qervice 
Cell 
in  the 
Specialists! 


Ghecn 


Raymond  Gheen  Retires 
From  Ohio  Brass  Service 

Ohio  Ih.iss  ( .o  .iiiiioiiiii  till  It 
liiniH'iii  III  K.tyiiioiul  F.  (•lu-cii  .is 
ilistiiil  iii.iii.i^ci  ol  (he  I  .os  Aii^rlts 
oilin-  clli'itivi'  {.III  I  aiin  .12  vr.iis 
ol  s(-i\i<('  ilu'ir. 

Sill  I  (-(‘iliiig  (ilii'i'ii  ill  I.OS  .Viigrirs 
will  hr  V'i'iiioii  I..  (,iahh,  who  is  jusi 
now  iiioviii^  lioiii  an  rastctn  ti-iri 
loiy  ol  till  loinpany. 

(•hri’ii  is  .1  nii-inhi-i  of  tin  I’aiilii 
( aiasl  Klriiiii.il  ,\ssn.,  Ainrrii'.in  In 
siitntr  ol  I  Iritiii.il  Kn)»inrrrs,  I'a 
I  ilii  R.iilway  (Ihih  ol  (ialiloinia  ami 
ImjiIi  till-  I  .os  .Xn^rlrs  anil  ( '.alifoi  ni.i 
(  h.inihris  ol  (.oininriir. 

•  All  Kaiitn,  ioi nil  I ly  with  National 
KIritiii  I’iimIiiiIs  (aH|i.  in  Driixri, 
has  hrionir  .i  in.innlai  tiiiri  s  ir|iii 
srntalivr.  Kr|>l.ii  in^  him  at  Nation.il 
KIritiii  isW'aiiin  |  Ktinstaiilri 

•  Vfiltoii  (  V'riy,  lotmrily  in  ilir 
honir  ollii  r  ol  KluoirMCfil  Fixtiiirs 
ol  ( laliloi  Ilia.  ha.s  limi  mailr  ilisli  iii 
inanaKri  out  ol  Dallas.  His  nrw  tri 
litoiy  iiii  liiilrs 'IVxas,  Konisiana  and 
M  is<«issi|)|n 


a. 
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Coulton 


•  Kuy  E.  {4)ulM»n  llil^  Imtii  named 
sales  Mpresentative  l«»i  the  I’enn 
sylvania  rransfoiinei  Division,  Me- 
(«raw-Edison  (>>.,  in  Aii/ona.  W'ith 
Phoetiix  as  his  head<|nariers,  (ionl- 
son  will  he  in  charge  ol  ImhIi  |>ower 
and  disliihution  transformer  sales 
throughout  the  state. 


NEW  AND  BETTER 


Killark's  new  Plugs  and  Receptacles  are  designed  for  years  artd 
years  of  service.  They  offer  your  customers  the  trustworthy  service 
they  are  looking  for  .  .  .  you  the  profits  you  wont.  Check  these 
mode  to-lost  features; 

•  Built  of  special  Killark  aluminum  alloy  for  longest  life,  mini¬ 
mum  trouble  in  operation  — in  many  styles. 

•  Interchangeable  with  existing  equipment. 

•  Available  in  either  explosion-proof  or  weather-proof  types. 

•  Choice  of  sizes  — from  1  5  to  100  amp. 

WR/Tf  for  ILLUSTRATED  LITERATURE 


KILLARK  REPRESENTATIVES 


Lot  Angelev,  412  Seaton  Street 
Sen  Francisco,  714  Harrtson  Street 
Seattle,  4130  First  Ave  ,  So 
Denver,  1073  Galdpago 
Kansas  City,  Mo.,  6l(‘y  W  ?('.th  Street 


CumminKs 
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G-E  Dedicates  Service  Shop 


Special  facilities  for  the  repair,  rebuilding  and  uprating  of  power  and  distribution 
transformers  are  an  important  feature  of  General  Electric’s  new  Oakland 
apparatus  service  shop  which  was  dedicated  October  10.  This  line  of  transformer 
cases  awaits  installation  of  new  cores  and  coils  after  coming  from  drying  oven 


Western  Sales  Personnel  .<mli<'ii/.<l  M<Mkmn  diMnhuioi  <•! 


.■\s<o  vtifiiiiid  valves,  |mKiutt»  »»l 
.\iiioiiiati(  Svs’itth  (>i.  Paul  S.  Ever 
ley  is  the  Astf*  representative  in  the 
a  tea. 

•  Cirayliar  Electric  Cin.  has  an 
nouiKed  plans  ir>r  construttion  ol 
a  new  17,iMK)  s<j-ft  office,  warehouse 
and  display  tenter  in  Van  Nuys.  A 
(oniplete  stink  of  wiring  materials, 
appliances,  etc.,  will  he  housed  in 
the  new  huilding.  (irayhar  recently 
(oiitractc'd  with  Cda<idin^,  .VfcBeaii 
He  C>>.  to  take  over  national  distri 
hution  of  (;.VlcB  multiple  dut  t  ton 
duit,  which  is  made  at  Inith  I.intoln 
(iaiif.,  and  Otrona. 

•  |im  Shirreffs  C)o.,  elettrital  man 
idat Inters'  lepresentative,  is  in  new 
tpiaiters  at  .IfiOl  Broadway  PI.,  Ixts 
Ang  les  7. 

•  Northern  Supply  Int.,  100  Post 
Rd.,  Anthorafre,  Alaska,  has  been 
ap|M)inted  an  agent -distrihutor  of 
VVestinghouse  Elettric  (>np. 

•  Fairhanks,  Morse  He  Cai.  announces 
that  W.  F.  Wahlenmaier,  fttrmerly 
manager  of  the  Portland  hranch,  is 
taking  over  a  similar  |M>st  in  New 
Orhrans.  New  manager  at  Portland 
is  t(t  he  Milo  C.  Roy,  wht)  comes 
Irom  (ihitago  to  a.ssume  his  new 
duties. 

•  EJS  Lighting  Ckrqr.  antiouncc's  the 
ap|>ointment  of  Irving  P.  .Siegle  as 
national  sales  manager.  Siegle  is  a 
newcomer  to  the  lighting  field  hut 
experienct-d  in  sales  development 
and  management.  He  was  for  17 
years  sales  manager  of  (atnmar  Prod¬ 
ucts  (iorp.,  Newark,  N.  J. 


Changed  by  Allis-Chalmert 

Allis-(ihalmers  fndustiies  (^roup 
has  announcc'd  a  numher  ol  changes 
in  its  Wc'stern  sales  oigani/alion. 

Wayne  1..  Smith  is  the  new  Kcnky 
Mctutilaiti  tegional  teptesetitalive 
lot  disltihiiiion  and  iransttiissioti 
ecpiipmettt. 

|anic‘s  K.  Ilowatcl  has  heeti  as 
signed  as  a  sales  teptesenialive  to 
the  I.OS  .\tigeles  district. 

Dean  l>.  McMMly  is  ap|ioitiled  a 
lesideiil  t ept esentat ive  in  the  .Mhu 
cpietcpie  oilice. 

Hugh  T.(  iopleti  is  assigned  to  (he 
Phoenix  disIt  ic  (  ollic  e. 

I'liecMlote  E.  MeycTs  will  wotk  iti 
the  Pol  ll.ind  distt  ic  I. 

In  Dall.is,  two  new  lepieseni.ilives 
aie  |aines  (!.  Bainell  and  Dale  Sic*- 
phenson.  .Slepheiison  will  he  powei 
plant  ecjuipnic-ni  i  ept  esentat  ivc*  in 
(he  sontliwest. 


Big  Condenser  to  Calectric 


California  Electric  Power  Co.  is  the  dcatination  of  this  42,S00-Bq-ft  condenser, 
•  Ic'i'co  Ei|iiipnieni  (.o.,  How  the  largest  ever  shipped  in  one  piece  by  AUis-Chalmers.  It  had  to  travel  in  day- 
arc!  S(..  San  I'tancisco,  is  now  an  light  hours  only  at  speeds  of  no  more  than  IS  mph  all  the  way  from  West  Allis.  Wii. 
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RIVER-HAl»inT 


Phase  Shift  Compensation  Eliminated 
In  New  HELIPOT*  Precision  Potentiometers 


SPECIAL  D-H  ALLOYS  MAKE 
AIR-CORE  WINDINGS  PRACTICAL! 


climinutcii  the  support  for  the  windini;.  Needed,  therefore,  was  a  type 
of  wire  that  would  make  a  self-supporting  air-core  winding. 

At  Ifelipot's  request,  Driver-Mams  went  to  work  with  these  speci¬ 
fications:  The  wire  must  be  of  dependable  uniform  hardness  so  that 
in  stretching  it,  equal  spacing  between  turns  is  obtained,  free  of  creep. 
This  is  essential  to  linearity.  I  he  wire  also  must  he  of  unvarying  di¬ 
ameter  for  uniform  resistance.  And  its  surface  must  he  extremely 
clean-free  of  oxide  coating  to  minimi/c  contact  "noise". 

Driver-Harris  produced  the  wire  a  special  hard-drawn  form  of 
Karma*  and  Nichrome*  V.  And  ffelipot  produced  its  new  lO-turn 
scries  77(K)  potentiometers  in  a  resistance  range  from  2(X)  to  ^(X)U 
ohms.  With  this  radically  new  air-core  winding,  linearity  approaches 
the  resolution  of  the  unit  without  resort  to  padding  or  shunting.  And 
phase  shift  m  AC  circuitry  is  reduced  to  less  than  I).  I  *. 

.Since  1899,  Driver-Marris  has  produced  I  .f2  special-purpose  alloys 
in  just  this  fashion  -in  answer  to  a  particular  problem  and  extraor¬ 
dinary  specifications.  If  your  own  engineering  and  product  develop¬ 
ment  plans  currently  hinge  upon  a  special  alloy-why  not  bring  your 
problem  to  Urivcr-Harris.  Your  inquiry  is  invited. 


Hclipot's  purpose  in  designing  its  new,  air-core  wound  scries  77f)0 
Potentiometers  was  to  make  possible  operation  at  higher  frequencies 
with  U*  phase  shift-thcrchy  eliminating  compensation  circuitry 

In  nearly  all  multi-turn  potentiometers,  resistance  wire  is  wound 
on  an  insulated  copper-wire  mandrel.  1  his  type  of  mandrel  is  used 
because  it  has  uniform  diameter,  good  heat  conductivity  and  high 
thermal  capacity.  However,  a  disadvantage  of  such  construction  is  the 
relatively  large  distributed  capacitance  between  the  resistance  wind¬ 
ing  and  the  mandrel.  When  such  a  potentiometer  is  used  as  an  AC 
voltage  divider,  the  output  generally  differs  in  phase  and  magnitude 
from  the  desired  output,  'this  interferes  with  the  effective  use  of  high 
accuracy  potentiometers  unless  compensation  is  applied  somewhere 
in  the  circuit. 

Helipot  engineers  desired  to  eliminate  these  problems  by  eliminat¬ 
ing  the  copper-wire  mandrel.  But  the  elimination  of  the  mandrel  also 
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Robinson  Hartzell 


Bringinti  the  San  Francisco  Electric 
Club  up  to  date  on  the  power  situation 
in  the  Pacific  Northwest,  Kinsey  Rob¬ 
inson,  president,  Washington  Water 
Power  Co.,  was  introduced  by  Harry 
“Pop”  Hartzell,  Maydwell  &  Hartzell 


Hill  Todt,  impresario  of  spectacular 
lighting  from  Otto  K.  Oleson  Co., 
tfollywood,  brightened  the  "California 
Story"  fiesta  ce'ebration  for  S.  V.  Mon- 
sees,  San  Diego  city  lighting  engineer, 
who  this  year  heads  the  San  Diego 
Section,  IKS.  Monsees  won  an  award 
for  lighting  of  California  Tower  in  San 
Diego’s  Balboa  Park 

Todt  Monsees 


Congratulating  each  other  on  the  start  of  an  on-the-job  training  program  for 
apprentice  linemen  are  members  of  a  joint  apprenticeship  committee  representing 
the  management  of  the  Puget  Sound  Power  &  Light  Co.  and  Local  No.  77  of  the 
IBEW.  The  program  calls  for  144  hours  per  year  of  schooling,  which  srill  be  held 
on  the  second  and  fourth  Saturdays  of  each  month  at  the  company’s  central  division 
headquarters  in  Renton,  Wash.  Members  of  the  committee  are.  left  to  right: 
Slim  Wayson  and  Art  Kent  of  the  union;  Frank  Baker,  Howard  Carter  and  Emmet 
Kelly  of  management.  The  third  union  member,  Fred  Kittinirer.  is  not  shown 


L 


Entering  Seaside,  California 

It’s  the  same  town 


...only  light  has  been  added 


what  a  flifTerencc*  modern  street  lij^htiiiK  makes.  Si  reeds 
are  safer,  i)asine*ss  Is  Ik;! ter  . . .  the*  whole  town  looks  more?  alert 
anel  attractive.  Your  community  can  do  the  same.  'lake  your 
civic  lighting  pre)l)le?ms  to  l\(l.  anelK.  Our  efX|)e*rts  will  elraw 
up  a  long-range  strexit  lighting  plan  withe)ut  ce>st  or  e>l)ligation. 

For  a  free  survey,  contael  your  local  l\  (i.  and  K.  office 

FUei/ic  (las  anj  HUrtric  Camfsmf 


Ikey 


You  don’t  have  to  be  from  Abilene,  Kansas,  or  even  belong 
to  the  GOP  to  be  “ikey,”  Anyone  can  feel  ikey  at  any  time 
because  it’s  a  good  four  letter  word  meaning  “proud.” 

And  that’s  exactly  how  the  electric  industry  feels  about 
its  double-barreled  campaign  to  help  America  “Live  Better 
.  . .  Electrically”  through  “Full  HOUSEPOWER.”  Over  the 
past  three  years  more  and  more  Americans  have  learned 
they  must  have  adequate  wiring  for  full  enjoyment  of 
today’s  electrical  living.  And  more  and  more  electric 
dealers,  distributors,  manufacturers,  contractors  and  utilities 
have  benefited  as  the  public’s  awareness  has  grown. 

Are  you  ikey  too?  You  are  if  you  have  helped  merchandise 
these  two  campaigns  in  your  own  advertising  and  sales 
promotion.  If  you  haven’t,  it’s  still  not  too  late  to  take  an 
active  part, 

F'or  complete  details  on  either  campaign,  as  well  as  other 
PCEA  activities,  come  in  or  write  to  either  of  our  offices. 


PACIFIC  COAST  ELECTRICAL  ASSOCIATION 

530  West  Sixth  Street,  Los  Angeles  14,  California  •  681  Market  Street,  San  Francisco  5,  California 


